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. Introduction -

. e.g.

coa
3

‘This document serves as the basis for the subsequent EOS System: Specifica'tion
‘It consists of requiramnts obtained from exiasting documentation and those de-

rived from functionsl snalyais. After EOS trade studies lmre heen completed the
requirementa 1dentiflied will bc mcwpnrated ‘ . ‘

- Regu:lrement Paga Nmehture

Requirements rollw the hierurchy of Program, Miasion, Syst.em and Subsyatem

'Ihe "Source colum on the attached. pagea referanoea the 1ocation of the require- o
ments contained in axiatins documentation or t.hone derived by GAC functional analysia

e.g8 X/TX,X. /X : U PA XXX

Bource Documant | Pard. No. FPage NQ'. thctionul Bl;ck No.

_ Ana.'l.ysis :
In addition s where applicable. relevant Syjatetn Tradea which constrain the
raquirement ara idantif.‘-ed 1n plrathuaes. o oy R ‘

@ n , _
| \ atudf mmber (refar to Byntem Trades l:lst, paga v:l.)
,-Trq;ig Study '-dni_‘gna;tion‘ I

The "Option" column identifies the applicability of requiremerts to'each of the
GAC EOS options being considered by placing a dot in the appropriate column.

- An open dot (o) is for interim requirements and a solid dot (e indicates a
veriried requirament Optim are: contained in tha 'bable on page v.

U xS Revesidated T/57h 0
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and the Passive’ Multicha.rmel Microvaw-z Radiometer (H»MR)

106

* mission,SEOS, and 5-band 1SS.

" low cost’ spacecraft for use with existing launch vehicles that will

enable even lower costs. when used with the Space Shuttle.

©1.0.2 ‘The ba.seline system shall conaist -of: . .
;Instnm:en* -"‘hematlc Mapner & H:Lgh Deeolutlon Pomta.b...e Imge- |
,‘Shu*t*'le \.,anpatnble Design , - - RN
Resupply Capability - -~ - -

- Data Colléction System.
Modular Subsystem Design _ ' oL
Transition Ring Co**ept for Booster Cunpatibilit},r oo :
‘Launch vehicleg are Delte 2910, Titan III D/ NUS, and thn;tle
l'.O.E ""'be system contractor w:LJ_'L ‘assume responsibili N for ..he 1nstru:nents
1.0.4 Trovide flexibility'in: "-/C deslgn to: accamoda.te follcw-on
mission instruments. RPN . : e
‘Follow on instruments are the Syntbetic Aperture- Radar - (SAF)

Demonstrate ‘the spa,cecraft 1s capable of - accomodating the

@
‘ingtruments for thé-following missions: SEASAT, solar maXimum 8

-
£
5
& -

1 170.7 ‘Provide spacecraft that demons Lrase the ouerau_ora.’ re“_r 'r.e'1:: EB
© ... of the Department o; l-. .terior - o :
C 0 1.0.8

1 #/2.3/2-9

. __ REQUIREMENT __SOURCE
1.0 FROGRAM | | - AT R
1.0.1 The Earth Observatory Satellite (nOS)PTﬂgram shall providé a flexlble. A/amend. 1/1

a/1.2/1-2
A'/‘a'mend 1/1

GAC

ey
Ve

| an.ina

EE

~ Fevislon 7



. REQUIREMENT SOURCE OPTION
o | | L " 1234 SRAE
1.0.10 " Maintain ECS capa‘.slll*:y in the decade of the '50's usl_g BN A/l b, l+/ 1-6 o
‘ retrieval, relpunch and 1n-orb1t servlce capaulllules of +he Qpace
Shuttle “vs+em o o ' f 41 '
1.0,11 che BOS ‘will be launched: fm WIR except thé Shuttle deﬁnonstrat-ibx; ﬂighf&- ];/"/ 1' - : % :
' £ SE0S which will be launched from ETR : - ' ' :
: E
;
L
58
§5
=]
85
H o
N

. Page. 1.0-3

“Revision 5
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SOURCE

_orrian

2.]) MISSIOR MODEL

2.1.1 Land‘Resoﬁrces'Ménagemeﬁt (LRM)

2,111

o

Misgion Cbjectives

Develop sensor and other =pacecraft'sys+ems to acquire speciral mea- -

‘surements and images. SJl*able for Ee*era*ing thematlc maps of the

earth's surface.

Operate these systems to generate a data base from whlch land use

- information such. as . crop..or. timber acreages or volumes. courses and
© amounts of artiml o potentiai water run-of?t and “the nature and ex*e“u

ﬂ-;of stresses cn the’ enviromment will te extracted

2,1.12"

2.1.1.3

. Demons*rate the application of this extracted infOrmation to the .

management of ‘resources such as food and water. the assessment and

prediction of hazards such as floods. and the planning and’ regulatlon .

of -1and use sucl: as strip mining and urbaniza+1on

Mission Description

“he basic requiremenu of the LFM iLns-rmenis L:'renea,_

——ha . oa e

-ing earth coversge under nearly constant cbservation conditions:
This requires a circular sun synchronous orbit with an integral number

of ortits and days per repeat ground irace pattern. Preliminary .

-analysis indicates that a solar orbit of $8° inclination with. an  ¢T‘
.orbital altitude of -

366 nm, meets all requirements.

Payload Instruménts |

- The following.insfrﬁménts'-n various combinations. are Dlanned for
- for thé LBM missions:. T“erwatic Mapper, High ~esolu ion Pbln avle -

) T Imager, ‘Tata Collectlo“ System, 5 Zand Multi hbec*ral ucanner

6/1.0/1-1

J/-/1

i 1die)

4

~ f;a' . Page Z,1-1. -

- Revision 7

Date . 7
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EEQUIREMENT SOURCE QPLI
Yagblapicple s
Seasat Misgsion Y
&
2.1 SEAEAT -~ {
Mission Chiectives K/1.171-1
e SEASAT-A mission is designed for developrent and demonstration
of spece technigues for forecastinz and monitoring sea state, currents,
circulation, pileup, storm surges, tsunamis, alr ‘sea 1n*eract ons,
gurface winds and ice formations.
Migsion Description "K/1.171-1

A nominal orbit altitude of 391 n.mi. {725 ¥m) is high enough to avoid
orbit uncertainties due to drag and low enough to obtaln good radar
performance with acceptable power consumption. An £2°% inclination
provides zood earth coverage, non-sunsynchronous, +o high iatitudes.
.2.2

SEASAT B

[€2]

Mission Cbjectives

Provide data for short-wavelength gravity field determination for
earthquake and geoid mapping. Provide date in support of ocean studies
such as large amplitude ocean features, currents, circulation systems,
temporal variations, ocean geoid and s&rface cond1tions. These conditions
include sea state/surface wave height, wind fields, shelf tides, ocean
tides, barometric pressure, storm surges and tsunamis

Migsior “escription . o : .

Nomiral cirecular orbital altitude of 224 n mi {200 ¥m) at an inclination

of 90°
Payvload Instrments

See *arle 2,1.2-1,

L/CPUTA/A-2
(Ts 247

L/OPCTA/A-1

ze 21 -2

Revision 7

Dete 7~




' S S P
AUTOMATED PAYLOQAD. o ) o ) S B S

| Payload Name ___ SEASAT-B 3 S - L : Date_ 16 July 1979 Bev, A -

. S © . vsITSIZE, I RS : ‘UNIT POWER _UNIT DATA FIELD OF VIEW,] ENVIRONMENT |18. - '
- ) - e o UNIT LNIT — Y h _ )
EQUIPMENT =~ " L. D L VOLUMEAWENGH T Level, ~ f7: OUTPUT Tadians CONSTRAINTS

R ST - ) I " " N y b ) .y A, - Hr, Y 1t . vt .
? u 1, Kams - p R 3 P : oh | e “ : b/s. *inotan- Total | Senai- K s

OP 039 | Altmeter 1 .3

: . 2. pos | - Jizeoe Joars |oars  jouse  Roor2o |[Mewsare ocean
- (K-band paised aitimaeter) . t.56 (.66 .66 .15 1 (100 - N B | a% as . 00,000

Op o4 | Counerometar - [ .1 1a fas: fe o dves fal [ oae ] cwee| sl b fizess |oozs Josr (Ciams
' (-tund, CW, scasmad) : @8 | d.m G.2% | (G8.3) ) (200 N SR A a8 (66 100,000 | .
o s s 1w D Ji.5E-08} 0028 {207 |Class' poos2o

- TORS

Track

OP 0 | IR Scasmer . ‘ L B 1
-1 (Tharyes] chappel scamning G [ A | Q.. {a2. 4}
(P 042 | ‘YTransponder ' 1 0.28 |92 |02  jom s : : S
o | Cboad, sntellite-w- ©.50 .68 [-40.86 | @0.3% [are | 20 - S SR IR T W 6x2.6 :.ele.;,JChu rso_—:o

s ieliite) 100, 000

- , L ' “'ﬂmn:m.

OP 043 '| Retroreflecior 1 0.61 =l p4s - 00833 | 20 e DR IR 62°2.612.6x2.6[Class [T3280

: {Optical quality glass ‘ @ | - tas ey Jegod oo P . 150 x 1561150 x 150 100, 000

OP 044 | Trmisponde r S ed Leen je.el oare | s . Fooa f el | mAc)- -1z 3.1x 3.1 Class.  [290v20
| 3/C-bend, sateliite-w- BN O ¢ VRN 3 < I @l e R ) [180 x 1604 | (180 x 1803} 100, 000 | -

satellite) . g R AU : - Nadir .

0P 45 | Coberent-Radut Experimsnt] 1 ces Lo oy T T3 el 2o b v b b [sE-08 |15 17 Clase )z
C (Dual trequency, 158 & i215 ] - n {3.28 (.28 | (10.FY - § (161}~ N R T e {0 {90y [ 100,000
1 MH: alometer) : ) b L lfd:{r o

- c . -7} ifsion Equibment Tog . -] 3.3 320 455 (Ppeiate
L. i N FEE N ECANE SCONCR 3 LY A (1 I  pperate sl

: -y o - 3 Prepared by, H. .M. fkerd
Table 2.1.2-1 : —

P - P E X ST  Zevision 7 . Dated,Tila/fF:

e
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REGUIREMENT SOURCE OPTIOR
. . , ya3h b L
2.1.2 Solar Maximum Mission [SMM) +
2.1.3.1 Mission Objectives
The basic scientific goal of the SMM is to study the fundamental mecha- | M/2.1/5
nismg of a solar flare.
2,1.3.2 Mission Description M4/3.3.1/1h
Initial launch is acheduled Tor June 1572 on & Delte vehicle. Subses Q- -1 o La
quent . retrieval ard re-deploymert is pianned for Shuttle. Mindimum
orbital life is'1 year. The nominal orbit is 275-300 n/mi. cirecular
at an inclination of 28-33 degrees.
2.1.2.2 Prayload Instruments M/-/-
Zee table 2.1.3-1,
E Revision 7 Date -t



TEF 2.1.3-1

CARDIDATE PAYLOAD IRCTRUMENTS For :mrm om ..
- Sengor Senscr | Sensor Volume ay- - Timcyeta/ ! traloz/
Solar Pucing |- Length | Welgst |- Wpimnt time Iuta Serial Digital
Sxperipest | Size e~ = g ni/te Pu-er6 Rete Ced. - Telemeiry
U] e w fmen)  © -7 (f£t) (11::)‘ 2 _ {etZ/ik) twmtts} | "tpe) | Reql | Thasnels
OV mgneto- | 15:5 ¥ 2e.k | L8k | &5 2 fsarcses oo mg| 20 seo | awpm 26/%
groph - | (Txw) & | ooy o - (1f33)f - - '
. ST . | OV Sgese | a3ihx 2504 (LBAYIRS {72 1S ard gac1.03/16 =0 20 . |looo | BM/hc ] 2bf6
B B - S SATE - B L R R L 2 T R A6 2 - A SRR R URRERE S
: : " | migh Besoln~ | 18.8'x 25.% 1.99 ks - 5 }'S arc.sec |.03/16 15 - | 3% aofz 2ufh
tioo X-Bay (7x W . | (6.5 ](100) 1 - i b . ' .
mrd Xy | 3520 13T | L99 {us: 5 . 110 wrc sec |,02/15 15 {200 | 2m/2 2/3
Bmging 6z 5) 16.5) { (100) e (/35 1 S
tlowkbergy | 2.3x20.3 | .2 |73 | s 1 are win |,008/9 10 o | ey 2u/s
K-Bay tola- {78 x 3} - 3, (16} o T {.5/2) - ; : ' .
: " rimeter Me- : R : C :
< dim Fnerey
oy % X-Bay Fola-
S - Gamea fmy 4.7 x 85,7 L. 1w 20 1 deg .03/15. 1z 500 2u/2 1 20/3
8 E | Detector (18 x 18) (3) teoo) |- {1/35) _
:ﬁ? Bard X-fay | W x 304 | .2 0 |36 20 |1 deag J03/15 f o2 500 28 /2 20/3
o .@ . | Spectrometer | {12 x 12) 13) (70) S (1/35) : _
iy ) “ 8o11d state’ | 0.k x 3ok | .31 - 9 10 ‘L deg - |.0W/9 5 1.2 1271 | 122
: gfb iRy Txr)y [ |- {5/ 200 .
= B Corooigrapt | 12.7x 30,5 | LB a5 1 20, {2 arc win |.0m/9 1 |80 | 2ua T o122
=R t5 x 12) (%) | (1o0) -t . |(-5/20) " : o1 ‘
‘ ‘ W wl2zx308 | LB js0 o) 2 -5 are gec | ,03/16 - soo 1 auu 2476
o A ‘Sp.ctn‘ter (3x 12 - | 15) {113 PR ) {1/3%) ‘ ' _
L Co Ppedrse RSz 08 iR 193 | 20 )1 deg TN 15 Zo0’ a2 .1 2.
oo 0 patestor | (10x 20) | (33 0 1(205) . (2/33) : o
B . “Jawexawoz |2l | ] 2 1°s arc sec | L0lkAg . 125 . | /i - wi
| Pootcmeter {b x &) A gee - {s/20} - 1 CRT
Flare Finder | 10.2 x 10,2 ] 1,84 [13,5° { 2 . | 10 arc seq .0lL/3 T w : 2 |
I R RU A 8} | (30) g eqI(.s/zc)-‘- 503 R
1l 7 Needs a cold ph*e. :
T2 =+ 'Bit rate requ}.mem is orbi al. avemge Typl.c&l r:qwlrmnt. is ‘SCGJ tps for one uinute per mre
"3 - BAt rate requiremenc is' orbltal average. Typical requiremert iz 1000 kps for one minute per flare,.
b < SMM ghal) accommodate all of these experiments simultanesusly.
g- Indifates’ relat" ve aligriment agsuracy between the instriment and the: ﬁne poiatin.g su.n sen.!or.

Righttime power requi:ﬁ_:nent.s anpronma*ely 20% of daytime pmrer

. mage 2.1-5/%




. -Advanced Atmospnere. Sounder & Imaging Radiometer (AASIE),

Telesecope EST). Other instriments being considered are:

P

 Microwave Sounder,'Date Collection System, Framing Camera - -

OPPION

__SOURCE_ | |
- : BBl Bic
2.1.4  SEOS Mission o - !
2.1. Lp 1 Mission Reguirement L/E0-094/5-3: 41
. The SEOS missiom is intended o) 1x:rvest1gate remote sens_ng techniques eSEed
- for measurmg transient -environmental phenomena from a geosyncbronmz..
orbit. : o
2_.1.34._2 Mission Description - i | . L/EEQ-O9A/‘_54-31¢‘. N H s
 Femtng) mission altitude W11 be 19323 W.mi cireilar st an 1nclina+1o“ B S . R L
of O degrees. Nominal ‘orbit positioning will be 96° west longitude.
Nominal mission duration is to be 2 years with initial launch scheduled
- for CY 1981, Recwery and/or on-orbit servicing is not pla.nned ‘ . :
. 'The BOS shall be capable Of placing the SEOS experments in an L/E0509_A/5?3J+ h
equatorlal orbit of the following charaeteristics. A
"ha = 1933 + 25 n
hp = 19323 + 25 n.mi
‘i. = 0.40.2 deg. _ _
LT Ihe 'EOS shall ‘place the SEQS experiments ata. nonuna.l orbit L/EO-'OQA/E-BLL_;"- H :
poaition of 96° west 1ong1tude . AR _t
The-EOS shall mamtain the SEOS experlments on-orbit for no’c less 1/E0-09a/5-34 | 3
thanE years. : ' - S
”“"I'he EOS shall suppor‘t an mltla,l launch of SEOS experments m "Y " ' ,L,/EO-OQA/S%I&’ e ' H 1 1
“1981 , _ . S ; _ SRENEREE ‘
2.1.4.3" Payload Insirments - SEREA
Prime. :Lns*rument f‘or this mission is *he Large Earth Sm*vey o ":AL/-'/..‘_ 4

se 2JLIT T

e

- Revision 7

© Date




REQUIREMENT SOURCE -OFTIGH
. 123 iA CiDiE;
2.1.5 TIROS © Mission
Mission Objectives L/EC-12A/8-2 J H
. _ . ' (s 247)
The TIROS O vehicle is intended to verify for cperational use an _
advanced envirommental operation payload. This apacecraft will have
implemented operetional versions of remote sensing techniques proven
in nimbus and FOR flight experiments as well as improvements in those
. sensors carried by the previcus N/TTCS vehizles. The TIRCS O satellite
will be the first of the operationsl vehicles to be designed with the
shuttle exploitive modular design so that in orbit refurbishment of
the payload can be effected and evaluated. i
!

Mission Description L/EO-12A7A-1 ™ et
Nomwinal perigee altitude of 905 mmi (1676 kr) and apogee of 915 n mi
(1695 n mi) at an inclination of 103°,
Payload Instruents AT/-[5-66 - hl
See table 2.1.5-1.
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- . -8t
. ” S e ,
MINION BQUIFMENT - Dmis fleet No.
catoTL L Peyload No, EO-12A
: . Date_: 3/$/73 _ Bev. ORIG.
Paylosd Name __ TIRES 0 - o T
' T . marTEzE, . B . UKIT POWER UNIT DATA | FIELD OF ViEW,] ENVIRONMENT |18 .
- e ‘ oo T Ty T e Y. OUTPUT ratiens | ' CONSTRAINTS -
[ EQUIPMERT . ) S T LUME WEMHET, [, : - _ :
R - S R L watts Form: L | (degroea) 7 emp REMARKS
—— - e - - I N . - - - A‘ : - u A h '] .
- Rel, - b Wwee B P B O N | O ‘ A A L I =
" N © 2, Rame L or Pia| Beight | LengG R SR Lw 'bl-k b 245 | rumecna _
2095 | aDvamcED vERY HICR ESDL- 0.31 c.62 0.06 27.2 15 - D 1.08406 {5.5%-04
UrIcE MADIOEITY ay ® 2.1 } e ] e el »/e {(0.0315] 2.19 o
E0-% | ADVAXCED TIROS OPERATIONAL ‘, o.%6 4 031 | 0.7 o.10' - f 5.6 & - -, joooo a’al0.0197 142 : ,;‘L -
| .. ]vERrical sooeem . | s aE b an | o aet | s8] ST (125} 81y al
- " ’ .‘m‘lm.
£0-97 | SCAMNTNG WULTICEAMNEL .
NICROMAVE RADIONETER : ‘ g : COMICAL BCAS
. ELECTRONICS 0.3V 0.31° | 0.3 a0t Y 500 bej0.020 | 4061 -
o iy f 0o | 0.0 jao]lsez s {116 | T899
* SCasmER 1.6 D "] eus 0.3 {115) '
: - (3.18) (1.66) | (3.9 _
B0-64 | MICRCMAVE RADIOMETER/
ELACTRONICS 0,38 | 0348 | 0.348 |o0.062: ] 36.3° ) 10,0000 40.013 | (1.05)
s (1.16) | (2.18) | (.34) | (1.48) | (80.0) S by 160
| ANTESMA 0.27 | o002 o.27 Jo.o0is 204 | sz o
Cooe (0.88) | (0.07) | (0.88) | (0.084)| (as.9) ‘
E0-9% . | CLOWD PHYSICS RADIMETER | 0.23 0.23 -l o.46. |o.026 {136 b POE+04 10,0025 [+ 1.3
: : L (0.75) - <0.73) | 1.5) }(0.84) | 3oy | 20 - b/ f(0.14) [T %)
E0-100 - | SPACE mnm MONTTOR 027 - | 021 | 0.27 o,moe. | 11.4 - " B um' b/n | 3135
. R {¢.9} (0.9} 0.9) 0.73) | (25). 6 - N E 41 )
Jé0-101 ipata cotrEcTION SYSTEN 0.15 0,20 | o o |o.os |27 - ) B BOO b/e o
R - €0.8) | (0.67) ] (1.67) [ (0.33) | (50) 10 1. o

© SSPD -3} 3-12-73

Tabieﬂ 2. 15 -1
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2.2 Traffic Wodel

REQUIREMENT

| 3'5‘5/ -/;~:

- Migsion

Purpose .

Booster
© (Option

se
Payloed -

A

Y.
A s

“Test |

et

a oW

[ |

1

tr

IRM . T
~Demo Rendez dock-

LRM.

ing & resupply
LRM.

- LEM

Marine Resources

Ocean Dynamics

Weather Otserve-

‘tiom
Transient Environ-
_ gén‘tal o ‘

phenomena

o J1 (pelta 2910).
© ]1e {Telta 2910)

e
2 (WeT)
1

"5 {Shuttle)
twey

{Titan IIIB)
{Deita 2910)-
(Titan IIIE)

(A

4(Titan IIIZ)

MSS,TM, ICS

;T:MSSi $E;¥DCS;
Eng. Model . -

| ™, mRPI,DCS | -

™, HRPT, 2CS

2TM, HRPT,SAF,S|

(SEASAT-E)
(TIRCS-C)

(SECS-A)
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2.3.1

2.3.2.

SHUTTLE RELATED PERFORMANCE

Shuttle launch azlmuth and orbit" 1nc11nat10n limits are "ii ?AC[3.2.2/3.3

Shuttle performance capabllltles are deflned in: = o | g

‘0. Flgs. 2.3-2 through =y e e ﬂ;{:Z ;J%H SR ;?f:AC/B 2 3 1/3-&55"
O_ -Pig. 2 3-8 . e T e T T - 1ACT3.2.3. 2/3-4:

. as shown in Fig. 2.3-1 | : S [::Q"‘ - QT:"

o Fig. 2.3~ 9 o R ji_'_‘IAC/3 2.3. 3/3 5 _?;”
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- REQUIREMENT |

SOURCE

£.6.% Titar IIID/WUE -
2.7.%.1 Senersl \'ehiclé-.:bara-cﬁe:is-ti?:s sre- &5 defined in Tigl Z.£.3.1 Tz TI-8/11.20 |
; Lo S TN P S SRR AN B B
£.7.3.2, Vehicle performance capabilities zre as defined ir Tizures SfFig ITI-1/IIT-FE V-
‘ 2.£.3-2 ang -z . o Co D U/Fig 11I-15/III-RBY
£
i
B
i
_ 3
S8 ?
2
Q2
S .
N1 S
S i
RO |
s f 1 B
1 - Page Z.4. Date  £/6/7-

~Revision 1




Payload
o~ Interface
A
' 23.3 ft [~=]]

i #'- \ Stége /17
} R i Separation
Lt_Jd
i
96.2 ft
e g4.7 ft
729 f1 "-’__'
i__\
-
7 ¥ d_ D_i

Tig. 2.6.3-1 vehicle Chzracteristics,

Page 2.6.3-2

Hardpoints - 3¢ fqually Spacea
Guidance - Radic

Stage 11

Propellants Loaded - 67,300 1b

TIgp Nominal - 315 sec {Vacuum)
" Thrust - 102,300 Tb {Vacuum)

Laoadea Weight - 73,700 1b -

Stage [
Propellants Loaded - 262,200 1b
Igp Nominal - 207 sec {Vacuum)
Thrust - 526,300 1b (Vacuum)
Loaded Weight - 277,600 1b

Stage 0 - Twc 5-Segmeri SRMs

Tmpuise Propellant - 850,100 ib

TVC (N,0,) Loaded - 16,850 1b

1g, Average - 266 sec {vacuum)

Total Impulse - 226.1 x 10% 1b-sec
(Vacuum) _

Loaded Weigh: - 1,017,800 1b

- Liftoff - Three Stages without .

Payload or Payload Fairing

Weight - 1,368,100 ib
Thrust - 2,295,200 1b

Titan [1I0, Wik
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- REQUIREMENT

3lSAFETY

311

1o 3an
- “the possibility of failures ‘which might affect. m.nned sa.fety (1 e, o
structures, pressure vessels, ete.). -

©3,1.5

3146

3.1.7

The BOS. must be ca.pable of provld.l.ng a safe mssion operation while

passively contained within the Orbiter cargo bay and hzve provisions - |

for relaying immediately to the Orbiter crew, while it is attached
to Orbiter, any emergency conditions orlginating in the EOS

While in the Orbiter. cargo be:r on the lmmch pad or dm'ing ascent

R retrleval, re-entry and landing, the BE0S shall prcm.de ‘a readout . - :

o et parameters critical to Shtrttle syeten and range aafety opera.tions

| 3:1.3 As a goal, no singlé EOS'failure shall result in a ha.z.a.rd vb:l.ch .
ST ‘Q:Jeopa.rdizes the flight or g:round crews. '

Appropria.te safetly. factors shaJ_l be used where necessa.ry to minimize

Manrned 'F’actors of safety w'.Lll be mamtamed under Shuttle abort 10&:1
'conditions . o o .

Prwiaion for coumand cmerride of critica.l EOS f‘unctions by the

Orbiter crew:shall be prmd.ed d'u.r:lng stmmge, deployment and
. retrieval opera.tiona ‘

EOS elements shall have’ self contained protective devices o pro- .
~visions sgainst EOS-generated hazards while mounted to the Orbiter. :
"Hazards generated by Orbiter-EOS. interactions during load, transport PR

o resolved..

deploy. and retrieval activitles sha.]l be 1dentified and mu'fually

'_'Drcrvisions shaJJ. be prcvided for emergency manual relea.ae of EDS to

Orbiter connections .

oGaC -

L

" Pege 3.1-1 .

~ Revision 2

" Date

ST




REQUIREMENT

SOURCE

OFTIOH

3.1.9

3.1.10

3.1..11

3.1.12

3.1.13

3.1.1k

3.1.1%

3.1.16

03,1.17

3.1.18

A pressure relief capability shall be provided for the EOS tanks
vhich autamatically limits the maximm pressure. Vernting shall
be through the E0S/Orbiter interface when EOF is in the Ortiter
payload bay.

Fo single failure shall resuit in unprogrammed motion of the EOS.

Provisions shall be provided for remote emergency Jjettisoming of
EDS deployable equipment as necessary to camplete retrieval and
stowsge operatioms.

RF cammmication capability shall be available between the Orbiter
and the EOS for command and control funmctions.

The critical camand and control circuitry shall be designed to be
fail-operational/fail.safe as a minimmm.

Safety design features such as lnterlocks, redundancy, grounding
and isolation devices shall be incorporated so that no single
detectable failure or combination of undetectable failures shall
result in premature detonation of explosive devices,

Unused explogive devices sboard the EOS must be safed on command

" and pafing verification sent to the Orbiter prior to retrieval.

Toxic or other chemically hazardous gases, liquids, or particles
shall not be vented into the Orbiter payload compartment, and shall
be isolated from the Orbiter envirommental control system.

A1l pressurized tankage in the EOS will be vented to 20 pela after
restow in the Orbiter.

All enclosed EOS volumes into which toxic or flammable vapors or
liguid could enter must be purged or inerted with an inert gas
and the volumes atmosphere sampled while the EGS is on the ground.

$ 5§ % &

Pege 3.1-2

Revision 2

Date

6/14/7h




_OPTION

3:1.19; “Provide redundant valveson all lines
- overboard. . '

Bhbs|

vhich can become. leak. paths

" Page 3.

3 T Reviston, B Date g/1/7k T
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TION
=

COPT

IR - " ,.“1 i.. ‘..- . ..|..!«a

- SOURCE

VAAY;f'l*ﬂf_

e

B

3.2 RELIABILITY

1 The mean mission duration shall be 2 years.

2

: 5

.2 ‘meles and. survival shallbe 5 years

3,2

©© 3.2.3. After 05 refurbistment the S/C shall meet the original™. ’

reliability goal.

L CRewisioin




. REQUIREMENT el SDURCE OPTI:I S

3.3 mm’ THABILTTY . . . S e . T S

3.3.1 FOS.shall have the capsbility to be refurbished ST HA1.3.6/185 L.H”“i
- ' mspace by the Shlrttle Orbiter _ . T A S A % T

3.3.2 The Shuttle Orbiter will retrieve ‘the” 08 for S /1036015 - epes

- S .- .

RERREE

[ R .
i '
; N
I . '

!'l':'if;i-<

Pese 33T T heviaton 20 ate 6/11&/7»:



3la SPACECRAFT S

'~ 3,&.1 The basic FO% reference system shall te *hree or*l:ogonal,a;g:,f T r -7 -
axesa.sdefmedmi‘lg.jikl . . . F : ‘

3.5.2 The three basic subéystem mbdul'es ‘AW., “PS GAC
~ " Comm, % Data Handling, _sha.ll be the same Tor all ‘F‘OS -
4 conﬁgw-ations ' :

-Page 3‘1_&;"_1":;.-1 B ,. T 7._Revis.i"o:_1- 2 - -Date . &/1H



LAUNCH
DIRECTION

+X

DIRECTIO W
oF
FLIGHT S

'+x<<§

INSTRUMENT
PAY LOAD
ASsY

N =<
LU
oo
A}

SPACECRAFT

TRANSITION RiNG ASSY
AFT SURFACE

STATION X = {00

SPACECRAFT (S/S) COORDINATE REFERENCE SYSTEM

TAELE 3.k-1

Page 3.4-2

TRANS:TiLn

RING ASSY

SUTSYSTE
- ASSY

TRANSITION RING DETAjL

JOLAR ARRAY



3.5
3.'5.‘1
3.5.1.1

. 3,5.1.2

Instrumenfé

Thematlc Mper ("’M; -

The TM images -are norma.lly ’oeneat‘n the E06, but when: requlred;" S
- shall be available, upon cammard, from reglons offset up to o

+ h5° fram the down-nadir direction -

-.T™ design pa.raneters are glven in Table 3 5 1

'iﬁigh Resolution P01ntab1e Imager (HRPI)

The HRPI: Ma.ges are’ nomauy beneath the ECS, but when

§ © .offset up to 30 f'ran the down-na.dlr direction

. S 3.5.2.2

3530
©3.5.301

' 3. 5".‘.3'.2

Synthetic Aperture Radar (SAR)

N ..f--‘q..5.l'+:u_‘ .

" HRPI design pa.rameters are given in ;a.ble 3. S-

'SAR Paremeters B U S

Frequency . Dual, X- and L--banﬁs -
Swath o £ LoKm |
Resolution C ‘ 30 meters .

. 'SAR will be "on" f‘or twa lO-minute perlods per orbit

‘Passive Multmhannel Microwave Radlometer (PMMR) - _
. The orbit’ and scan parameters are contained in table 3. 5-2 :

S '_'-B/ /6
. required, upon cu:nand shall be available from regions CL Y :

Bt

{ g;AK/i.l;l/s

- SOURCE

7A/2'1‘1/241-

(TS 2 h;

Laraarea

PR

i'TS a 72.74').

“Af2.1.1/2-1

: .A/é}3;1/2%§"[f

Page 5-1

o Rev:i_-s'iqr} T




 TABLE 3.5~

INTERIM DESIGN PARAMETERS FOR THE THEMATIC MAPPER (TM)
AND THE HIGH RESOLUTION POINTABLE IMAGER {MRPI)

HIGH RESOLUTION
THEMATIC MAPPER (TM) POINTABLE IMAGER(HRPI)

ASSUMED iFov [FOV

| SPECTRAL REGION' SADIANCE, Ny (urad)  S/N(PP/RMS) (urad) S/N(PP/RMS)
BAND NO. {ym) (w m~2sr”')  (approx. (BNI&HTFnl[ {approx.) (@N &NMTF=1)
° 3 0.5 - 0.6 2.2 ¥ 00w W 6
* 2 0.6 - 0.7 1.9 35 7 [ 6
“ 3 0.7 - 0.8 1.6 35 5 10 6
" q 0.8 - 1.1 3.0 35 5 w6
5 1.66 - 1.75 0.8 35 5 , - B
g 2.3 - 2.35 0.3 35 5 - .
7 10.4 - 12.6 20.0 @ 140 0.5K NEAT - -
300K 8 300K

r¢pectral Bandwidth may be reduced

Page 3.5-2



54,_

- B.

'  ¢’

TMLE 3 5 ’?

Syltnn Specific-tions and Aslumptionsj,-frﬁ

Orbit end Scan Specificationl o

j'orbic Hcight o
: Nadir Anzle .._‘

- Incid-nca Angln -
"chan Moda e

‘$can Angle ‘

: ?requnncies lnd IPOV Bpucu

Frequency, GH:.- j 7“;'“W
IFOV, kn: . -

Antanna Spacs .
Hlin Beam Efficinncy
Haximum Sidelobns.

In'Scan i

E Croas»Scaﬁ-
Cxosa,qugriiation

..~Jsolation o

Bandwidth and Temperature Spaca '

RP Bandwidth B

3,;Temperature Sensitivity

Target Temperature
"Dynamic,Range'g

' Absolute Accuracy -

1,000 km

Approx. 40' (Assuma 45 )

‘50° t 2‘ (52 2° for d5° nadir angle) iﬂfii
'Conical

-ltasf -

© 4.99 . 10,69 18.0 21.5 37.0

G Pean o A e

18 88 88 88 o220

o

<15-dB .

<25:dB -

>25 dB

»240 iz (all frequencies) T
<0, 3° at 4,99 GHz
si.O' at other freﬁuénéies:

300°K ¢ 10°K

10°K-to 330°K

2°K

pateds: -

Rév)*?-ﬂ



E. Assumptiona
Antenna
Scan Mode

Scan Speed

Recaivers

Sensing
Coverage

Tampetafuren

l.osaea

TABLE 3.5-2

Continued

Single dish with multiple feeds

Zig-zag in azimuth (+35° to -35° and back)

Sinusoidal (60% efficiency relative to
linear scan)

Dicke, with square wave modulation (b=2).

Two recelvers at 37 GHz (one for each
polarization); one receiver for both
polarizations at each of the other
frequencies

Vertical polarization for one-half scan
period, horizontal for other half

Contiguous for 37 GHz; overlap allowed

for other frequencies

T = 300°K, T = 290°K
a o :

L =1.2 dB
a

L

7/12/7%

Dated:

7

Rev.

Page 3.5-L



L
-
.
iommg

3.6 DA'}:A COLILECTION SYSTEM (DCS)

o 3,6‘.1 ‘The cheracteristics of the earth-based DCS. platforms. are | afTeble L4/ 19i0bkob} |Gt
containedinTable36landFigs.36-la.ud-2 : : SR T . - '

'3.6.2 ‘The DCS shall operate in the VEF RF range. ) o 16/3.2.1.3/3-13 - lolpios] : N

o 3.6.3 The DCS 'shall. be compati‘ole with an. expenment density of at ' 7(;4/3_3.1.3/3.‘13_-#01 .
T least 200 earth-based pla‘t.fcms within a 200 n.mi, (370 km) o L I
--dimeter c-.:l.rcle A

. -'3‘.',6..1&*.'1!1!2 DCS. electmnie characteristics are: o B o a.n/-/a '
: : Volume 12,000 ce S B '

Welght 20 kg
. Power h0-~pa.tts-

e s o e £ . e i A Wi K e b sz x

:3.‘6_..5‘ 'rhe DCS antenna characteristics: are: T 1 AD _ o N NN EER S
S VoltmehéOOOcc . _- : ' R _--/-/’3’8‘&_ ; Y
Fig. 3.6-3 contains & sket.ch of the a.ntenna IR N o : ’ '

3.6.6 DCS commands are-: | B e e e g obHc e RRIREERE
- ‘ "~ Power U (2. on/off) ' ' DA S o : 1.1
Impulse 10 o

- 3.6.7 ICS ';elemet:y:'_ PV AR R " AR -fi;:;:ﬂ. . AD/-/2 E
* ' ~Analog 12 - I _ S O o
'Bilevel 10 - S - S

~Pege 3.6-1 . . Tevision & '-'Da-te- 6/21/



TAELE 3.6-1 (CONT)

L Time Frame;
~  Time of Implementation . . ., , ., . . . 1974 thru 1980

- Durﬂtion Of Operation [ . . .. . a 9 ° . Variable. 3 months
@ Data Dissemination to indefinite
- DCPDataDelay . . . . . . ., . . . .variable within two.
\ ' classes: > 24 hours,
\ <24 h\bu'rs”
- Position Location Data Delay . . ., . . . .1ito 24 hours

3.6-2
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G‘ﬂu’ o
pm”

}<— S’Cm——-}:
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#=9°t efsd

Numbet of Platforms

1000

4 916 Plarforms

-

Totat Platform Population
, s
Time

F_é_

1974 1975 1976 1877 1978 1979 1980 1981 1982 1983 1984 1585 1986

¢

Calendar Years

FIGU R 3.6.-3_ TOTAL DATA COLLECTION PLATFORM PCPULATION VS TIME




Ly

i

|
-
|

yag O'EL-LBR*muq:{L

. pll"ol!.glc,lp n.lu,lfc'..mil....[..
: - i .

19171 (et inucus
-2 "_(rq-.j‘inniu'u';:

L Y

't

e e e e
=

l..v?’.

C SR nudvYLL vive

, 3,64 o owmazwr PA
?mmw . Lo owmoow @d»ﬁ.i

. A

R

" FIGURE 3.6-2 SATFLLITE THROUGEPUT ©



REQUIREMENT

3.6 SRUTTLE RESUPPLY FROJECT

3.8.1 " On orvit Shuttle resuppl:,r shall utilize the o Special Purpose
L Manipulator prov:.ded by the Ca.nadlar Goverrment

OFTICN

A'1.5.571-7

|

Page-

=]

3,841

. Revision 2

~ Date 6/1L/7h




RHIUMI‘

OPI'I(H

9 s/c TO-TRS TRUMERT | mrmmczs

3 9 1 Thematic Mapper (TM)

3. 9 1.1 Cammunications and D!ta Handllng

39111

The EOS. shall pravide for transmission of instrument

- gensor data to be- selected from the followlng candldate
‘rates: : . , ,

fra;; 0. 8 thsref'

b, 73.2" Mops

‘e, 88, 9 Mbps

4. 100 prs

. e. -102.5 Mbps

7 3.9.1.1.2

-;s_3;9§;,1.3

“ =aceurate to: 10'5

f. 118.3-Mbps

The EOS shall provide for transmission o instrument statusjew
. and health data:in real-time and atored/playback Rodes :

-Digital TED
Analog ' ggg',‘

The EOS shall prwide timing signal clock pulses .
sec to the instrument R

The £0S shall provide for relay frou the grou_nd to ‘bhe SRR ) 7,
ginstrument |

‘HLogic 1
'e'_Loglc Q

of16 digital (cm/orr) commands
+35V‘DCto+55VDC
0+05v1x: '

: ('rs i u}

R (CERELY E

C s

t!

)

T Pege  3.0.101

~Revision 2

. Date

BT




REQUIREMENT

SOURCE OPFTICH
e |
3.9.1.2 Electrical TFower
3.9.1.2.1 The EOS shall provide 28 + 7 VIC electrical power at - /-
levels of: (Ts 4)
a. Full operation 50 watts
b. Dark side <50 watts
3.9.1.3 Attitude Contral
IED
3.9.1.4 Structure/Mechanical
3.9.1.4.1 The EOS shall accommodate an instrument ﬁ{/- / -
weight of 350 1b. (Ts k)
3.9.1.4.2 The EOS shall provide a clear volume to X/~ [ =
accommodate an instrument configured as shown (TS L)
in Fig. 3.9.1-1
3.9.1.4.3 The instrument shall be aligned relative to X -/ -
structural and ACS referencee to + 0,1 mrad. (1s k)
3.9.1.5 Thermal
3.9.1.5.1 The EOS shall be campatible with an instrument x/-. / -
total heat dissipation rate of 130 watts (Ts L)
_contimm.s.
3.9.1.5.2 The EOS shall provide thermal insulation to isolate x/-/ -
the instrument from the spacecraft, including (Ts . L)
insulating barriers in attachment hardware.

Revision 2
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‘3. 9"‘-é High Resoluticm Point-fmg" Tmager (HRFI)

3 g, 2 1 Cammunications a.nd Da'ta Handling

“3, 9 2. 1.1 The EOS data interface shall be canpatlb].e with

High Speed Hnlt iplexing

3922 ElectricalPower

3.9 2. 2. 1 e BOS shall provide 26 +.7 VIC electrical
- power at an average 1eve_1. of 100 wvatts, not
ineluding heaters. :

3.9.2.3 Attitude Cmtro_l
THD '

39214 Structure/Mechanical . o .

392&1 TheEOSshaJla.ccmodateaninstr\ment
weiglrbcf 6001‘b : :

392&2 TheEOSshallprovideaclearvol‘meto S
accmodateaninstnmentaf : o
¥in .
-Bbin o

f

'Diameter
: Length

. 3.9.2.4.3 The instrument shall be mowited to the spacecraft

. _via b4 lugs located 42 “inches. up from the base
‘ 'of the HRPI. ,

lyoie
(s %)

1-2
A

Y/D/l-e
d(ts. k)

Y/ D/ 12 .
{(Ts h)

OPTICH

Ny o2
(T8 - h):

7 P;lge3 ,; 92_1 e

~ Revision 2 .

“Date 5/




SOURCE QPTICE
bkl {11,
3.9.2.5 Thermal

3.9.2.5.1 The instrument shall be insulated from the Y/ o/ 1-2 bL

Spacecraft : {Ts L)
3.9.2.5.2 Heat leaks to the spacecraft through insulating 1¥/ b/ 1-2 %

blankets and mounts shall be less than 10 watts (75 k)

{as a goal)

Page 3.9.2-2 Revision Date 1L/7h




- OPTION

REQUTREMENT

3.9.3 Synthetic Aperture Radar- (saa) | - .
e Currently, two alternate SAR conflguratloms are under cons:.derat:.an

. ¥here: requiretnents differ between comfigurations, both are 1dentified;

3.9.3.1 Cmmicatlons and. Da‘ba Handling

3 9 3. 1 1 ’Ihe ;s shall prwme for transmission of mtrmnt
data in real-tme at a rate of 170 Mbps

3 9 3 2 Electrlca.l Pcmer ‘ v _
“ 3 9 3.2. 1 "The EOS shall provide TBD v electrical pcwer to the
, ‘instrument at: . ‘ .
a. Cmﬁgl.tra.tion 1 -, uho wattg_
b, Conrigm-ation 2 - 1250 watts

3 9 3 3 Attitude Ccmtrol

3 9 3. 3 1. The EOS aha.'l.l provide a,ttitude control to the- following
limits for a period of 10 min/arbit

© Piteh) Yaw . . . 0.0 deg-  0.0L deg/sec.
Rl o 0.06 deg £(2). .
3 9, 3 4 Stmcture/l-lecha.nlcal '. - _ _
3 9 3 h 1. The EGS" shaJ_'l. accmodate an instmment electronics
pa,ckage of the fo].lmrl.ng chara.cteristies o
ST . S _ Config. 1. Confi,g 2 _
'._"Diﬂenéi"ons' I 31x22x951n ' 38x21+5x951n
o Welght Y. . 1721 o 213 51b

z/5.12/5-1

';‘-z/Table 3 1 2-1/
3.7

U |z/mane 3.2, 3. 7-1!0 -
‘|39 )

‘Pbintggg | .Stahility‘Error',;: B

- :'f;; Z/Table h 3. 1-1/

3

éage_sggisfl;

 Revision 2 _
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REQUIREMENT

SCURCE

OFTICH

3.9.3.k.2

The EOS shall make provisions for a side mounted
radar antemns of the following characteristics:

Config. 1 ___Config. 2
Dimensions i3.5x2.5x1ft  27x2.5x1ft

Weight g2 1b i7h b

Z/Table 3.1.2-1/
3-7 _

2/Table 4,3.1-1/
L.3

“Page 3.9.3-2

Revision " 2

Date &/14/74




BEQUIREMENT

Ca gk ‘Passive mitichannél:!'ﬁ'c'rmve Rediometer (PMMR)

" The ramometers have the 80 cm scanmng reflector and a set of !our 7 ¢m diam-

eter. cold harns mounted on the spacecraft structure. to view tihe earth {reflector;
and cold space thorns) reSpectwely .The reilector can be posmoned tolook
_in front of behznd the spacecraft nadir. It scans S)rmmen'lcally about this =
1rark a 35° The antennas:are mounted: so their field of view does not inter-
© gect the spacecraft or any- soiar panels or exper:rnents The antenna 1tself
must not obstm"t the solar paddles or any horizon scanners

; ‘«The four cold horns are pointed to avoid looking at the sun tf possxble. Sun

temperalure corections can be made., ‘but these conecnons requxre addmonal
. data processmg - :

‘ ’I‘he radiometer receivers-can be packaged into a volume of G 06 m3 wuh the

: \.old horns and antenna feeds mounted external to the spacecraft lntenor._

‘Table 3.9,h—15hows the power and- weight estlmates for the passive iac 111ty
‘excluding only the 13.9-GHz" radiometer presently mtegrated into the actlve -
L -fac:lity ' S : ‘

E ﬁ{s.sie.s/sflzsf

[P p—

"

e 3;9:y;i~4

" ‘Revision -7

Date 7 le

ﬁ-]
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- TABLE 3.9.h-1
RECLIVER POWELR AND WEIGHT

‘Power Weight
| (W) ! (kg) -
53-GHz channal - 5.0 l 2.268
36-GHz channel B.O 7,2l576
22-GHz channel 5.0 ~ 3.6288
186-GHz channel §.0 3.6288
5-GHz channel 5.0 3.6288
Power supplﬂr (loss)_ 12,0 4.5360
Fead system - | 0.9072
Cold horn/radiation ‘ - 0.9072
TM data system 5.0 . !
' 43,0 26.7624 |

' Total System Weight and Power

Recealvers 45w 26.8 kg

Antenna Reflacior - . _ 3.0 kg

Antenna Drive 18w 6.8 kg

and Support Structure

Cabling and Thermal - : 2,27 ka
63.0W 38.8 kg

Note: The 13.9-GHz radiomater's power and welight are

included &s part of the active sensor power and weight.

7/12/7k

Dated :

Rev. 7
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B

T*Hl'

3.11

3.11.1

3.11.1.1

3.11.1.2

3.,11.1.3 .

‘ lmRU

8/C-7T0-8 UTTLE Iw “RFACES
Cdmmunications-and*Data Handling
Ls'attackeé'tb Orbiter
follows:

While the- EOS , the:Orbiter will
_s*poort EOS LeTLmﬂtry as

ra. Up to 25 Kbps of EOS/Instrument status uata
(nardllnm) ‘to he 1ncer1eavpd WLtH Orb;*or

" operational. telcﬂetry. : o _

b.. Up to 255 Kbpa of gub/Instruﬁen+‘da to te-,

' relqyed tc the ‘ground via w1deband FM tra“smitter.

After FOS release +fom the Orbiter, the Orbiter will accepc up to -

16 Kbps.LOa/Inscrument telemetryhaving the fOllOWng characterlstlcs'

o S-Band, “Hase modulaticn

0 - Freguency Daua, 2200 - 2300 MHz

Waile. the EOS is. aﬁ
to the EOS a-2.4 Xbps hardline' command channel’, of whlch 0.k

cred to the Orblter, the Orbiter WilT Drcv1de
@ms

is aliobaued to venLele mﬁd SJbsy3uem OVErhead

SOURCE
A,
W, # o 5}}

14c/5.3.2.2d4/

5-5

Ae/5.3:2.30/56 |

- A P

46/5.3.2.2¢/5-5.

¥ i
L i i
S i
L
L : R R
E i B
i \i { §
': i
;
H bl 1
) RN
b :

A Y

H T T
1 ;
[
T
bbbt
: L
i [ A T
! {ii"
t {1
R
P
¢ -
1 i i
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i !
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T
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—

SCURCE

3.11.1.4

3.11.1.5

3.11.1.6

After EOS release from the Orbiter, the Orbiter will be
capable of generating and transmitting to the EO0S 2.4°
Kbps of commend data, of which 0.4 Kbps is allocated to
vehicle and subsystem overhead, with the following
characteriatics:

. o S-band, phase mcdulation
o Frequency band, 2025-2120 MHz
o Time division multiplex {TDM} serial data of
8 Ebps comsisting of encoded command data and
synchronization.

The EQOS shall provide commitation and subcarrier
oscillators compatible with the Orbiter wideband
transmitter for television and wideband experiment
data. -For digital data, the EOS shall perform the
required encoding at a bit rate campatible with the
capabilities of the Orbiter wideband transmitter.

Orbiter will provide both RF and hardline (umbilical)
interfaces between the Orbiter commmications subsystem
and launch facilities for prelaunch telemetry, commands,
TV, and wideband data.

AC/S5.3.2.3d/
5-6

AC/5.3.2.5/
5-7

AC/5.3.2.6/

5-7

.r.m.-.——--—._..-.. ._.._......‘ .

“Page 3.11.1 - 2"

Revision 2

Date

6/1




OPTION

REQUIREMENT

SOURCE . o
| ‘ ‘ BB
3.11.2 Electrical Power ‘ . ‘\ IR
3..1'17.2“.1: Durmg ascent and descent Orb:n_ter w111 provz_de electrlcal 1 ‘AC/6.0/6-1 » i | ‘ !
" power to EOS/Instruments as’ follows: . : : R i 1
0 1 Kw averagé‘ ‘
o 1.5 Kw peak | |
| 3.11.2.2 Duri.ng orbi.tal opetatdms Orbiter wi‘l prov*de electrical* AC/5.0/6.1 1o SERE
L power to EOSIInstruments as fo].lows - L IRRREEE 1 4
o 5 Kw ‘average 11 '
o 8K peak ' N ‘l AN B
) . R . . o . . . - B i ? ‘ : | 4
. 3.1'1.2.37-0rbi!:er will provide total electrical energy to BOS/ AC/6.0/6.1 ' H ! i ; 5
: Instruments of 50 Kwh | _ o SERER ! 5
1.3.11.2.4 Additional energy requirements of EOS/Instrlnenta may be . AC/6.0/6.1 . B
.. .- provided with the necessary additional consumsables, L ARERE
‘ . tankage, and plmnbing chargeable to EOS/ Instrmnent wei.ght. Aty
© 3.11.2:5 The electrieal power characteristics at- the EOS/'V - 7p AC/6.0/6.1 '} 1| i.' :
: SRR Instruments “- Orbiter interface is as follows P A AR ’
'-oV Power 28VDC nommal two w1re, structure grcxmd Do P
S (payload miust not use structure for DC return) I
‘0 Steady-state limits: _ 1
S 23-32.0 VDC. intermlttent duty " RN L
. 24-32.0 VDC continuous duty IRAEEE
- o Ripple voltage: 1V° pea_k -to-peak iy
_ BN
byl
"Page 3n11.2-1 " Revision 2 "~ Date. 6/14/74




. REQUIREMENT

SOURCE

3.11.3

3-'1_1--3_0.1 :

| 3.10.3.2

" Attitude Control

EOS shall provide data to the (rbiter for attltude control"

requirerents prlor to separation fram Orbiter.

The Orbiter will maintain attitude to + 0.1 degrees, '

AC/3.3.2/3-5

_Ai:/3.35'2/3-."3_-

e

VRN W

e hc A b

Page‘j':3all.3711'

. Revision 2

‘Date -




REQUIREMENT

OPTICH

general purpose remote manipulator system (RMS). Table

. 3.11.L<1 lists some basic charascteristics of the RMS. - One

manipulator arm is: provided by the orbiter and may be mounted_
- on either left or rlght longeron. If a second manlpulator is.
required, the weight is chargeable to the payload. The ma.ni-— _

pulator has 8 maximum reach of 52 ft. (Ref Flg. 3. 11. 1+ 9)

" L3BH
3.11.% Structural/Mechanical 7 T l
3.11, h 1. The EOS/Instrment 5hall fit nthln a maximum ACm.lm-l _ , 4
dynsmic envelope of 15 ft diam by 60 £t length | e 1t
3_.‘11~.1+.2 The‘E'OS shall structurally interface with the Orbit_ér ACﬂaE f’*-l_ RRE %'
- via the standard attachments defined in Fig. 3.11. h'—-l- - : 1
- 3.11.4.3 oOrbiter peyload c. g. shall fau within the emrelupe Ac/_h.z/l;w-z H
., @efined in Figs. 3.11.4-2 through -} » |
©.3.1LL.4 - The Orbiter will induce randam vibration levels within AC/10.1/10-1 H
o -._thepayloadbwa.sshouninr‘ig..Bllhs,mt L v ‘ 1.
including payload impedence effects ' _
... 3.11.4.5 The acoustic enviromment within the Orbiter payload jacno.2/10-1 T
_‘bwisdefinedinl?iga 3.11.4-6 and -7
' 3.11.4.6 The pressure environment within the Orbiter payload - AC/10.4/10-1 11 lef
I - - bay during ascent-to-orbit.is defined in Fig. 3.11. h 8 ' : 1
:3.11.4.7 The deployment and retrieval of EOS is accomplishéd by the e A.C/b«.'j/h-e_- H

;"P‘a.ge 3,11;h~1.

‘Revi sio_n' '

Datve ? 6_2 ;’7L
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UP PAYIOAD WETGHT % 1000 KG

0P PAYLOAD WEIGHT X 1000 LbS
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Ogeraticnal Hode

RHS Cha;ucteristics

Payload déploylent

32K paylcad in less than 7
pingtes

6SK paylocad in lese than 1
vinutes

Regsidual rates 1.0 - 2.C f
and 0.15 deg/sec

0 to 5 payloads/sission

- - - — e o ————

Stabilized paylcads uf to
Stopping distance: |

65K paylcad -~ 2.t feet
a tip sgpeed of 0.2 fps

tnloaded tip speed -- 2.0

#ies dletance ~- 2 inches

0

PSS

at

frs

Tahle xuj%lnclote,aanipulator Systes {(RMS) Characteristics

7 Dated:.

Rev.
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: 164_00

2031 0 ‘

PIVOT-MANIPULATOR SUPPORT
. ] .- . - . ‘
L AN1.250Y b, 5-X 680

' © LEVEL "A"
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i
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KON ? Y
IAPAY
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¢ FIGURE 3-IL.-SREMOTE MANIPULATOR SYSTEM REACH CAPABILITY.
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e SOURCE

OPTICH

2.11.%5 - Thermml

3,11.5.1 The (rbiter Vill pfcvide numibai payload bay environments, not
- - considering E0S/Instruments heat addition or *‘enova.l as notef‘

311,52

2. 1153

. ® Orbital opera.tidns capacity

in Table 3.11.5-1

active thermal
control through a heat exchanger. r‘he active heat

The Orbiter will provide additional,

. rejection capacity dedicated to¢ the EOS- Instnnnen*s

is as follous-

>
H

® Average capacity

- Nominal: 3400 Btu/hr
- Peak: 5200 Btu’/hr
‘meximum)

11,250 Btu’/hr
21,500 Btu nr

- Nominal:
- Peak:

_Durlng on-orbit cpera.tions the EOS/Instruments will

"~ . normally be exposed to the space environment

AC 10.5710-2

“Page 3.11.5-1

. Revision 2 -
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- e o o o S A o o i o i e Y i e R e A w o

DESIGN
CORLITICN HINLRUY
Prelaunch + 40O9F
Launch ¢ WOOF
On-orbit (doors closed) See CAT
Entry and postlanding | - 100° F

—--———————-—-mw-—q————”w-——gu-n--w._... e e - . - M A e e e e . wm ko A R L e e

Heat leak criteria into or out cf a 100VYF ¢
age ab tolloqs:

1A
(=]

A. Total bay heat gain, average

WA
et

P. Heat gain, local urea
C. Total kay hcat lose, averaqe < 1

b. Heet loss, local area < i

Table 3.11.5-1 paylcad Ray Wall Thersal

m B e e e e AW

rESIGN
MAXIPON .

- - I - W P e oD 48

cn~tant gaylcad

Rtusfti-bhr
Ptu/ft2-hr
Btustt2-hby

Ptosft2-hr

Fovitcnment

61/ 7k

Date:

Revisgion 2
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3.12

_ 3.12.1

- 3.12.2

- 3.22.3

DATA MARAGEMENT smm& (D6 )

The DMS shall contain the. groamd located BOB system operational
elements that coavey, handle, convert, distribute, and mantge
high-rate and edited lower rate spacecraft enrth ami.ng ingtru-
ment generated payload data.
‘The IS is muaedofthe fol:l.ouingaubawtm
Instroment Im:a Acquisition % B;eeomm
“Data Proeaaaing & Product Gemeraticn
8/C & Processing Management & Control
Data User Services

a o o“qﬁ

. Two types of Data Acquisition & Data Processing configurations exist:

.0 Primary or high deta rete configuration composed
of the Primary Ground Stations (PGB) and the
'Central Data Processing Facility (CDFF).

o Secondary or local Uger System (LUB) including
the Low Cost Ground Station (LCGS) which receive
compacted instrument data at lower rates then
the PGS,

c=C

- €8C

C5C

—

H

o
".'.‘f“??__._._;__,u —

. S o

Pege 3,12-1"

Revision T -

Date T/E/'ﬂ
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Page 3.13-1

 EEQUIREMENT SOURCE __OPTION
3.13 FLIGHT OPERATTONS | _ L
~ 3.13.1 The E0S shall suppart reﬁrievnl by the Shuttle Orbiter. 14/ 1. 3.6/1;5 . ™
' - ‘ : (rs- 1
{8 - 3)
3.13.2 The EOS shall provide for on-orbit servicing by the 1A/ 1.3.6/1-5 ®
Stuttle Orbiter | 1 A
3.13,3 The msmmmemml@mm GAC
. 3.13.5 ALl B0S venting while within TED distance of the Stuttle GAC
L Orbiter shall be non-propulsive (18 3)
~ 3.13.5 Conteminants from BOS system effluents, inoluding - GAC ¥
.+ . outgassing, shall not impinge harmfully upom: ‘
a. The instruments
b. The Shuttle Orbiter
- .3.13.6. e EM8 shall not discha.rge or Jettison solid debris 1.n orbit GAC bﬂ
. in the vicinity of Mtr\ment @era.tiom . '
3.13,7 Two hours shall be allotted between deployment from GAC >
: - the Shuttle Orbiter and the Piret major EOS meneuver. :
3.13.8 The EOS shall be targeted 10 n.mi sbove and 300 n.mi GAC o
- phead of the Orbiter on the return from mission orbit :
for recwery | (TS 1)
© 3.13.9 Three hours shall be sllotted in all EOS missicon GAC o
. timelines for Orbiter ca.teh-up during EOS retrieval {T8 3)
3.13.10 The EOS shall maintain a stable attitude during GAC o
: Shuttle Orbiter termlna.l rendezvous and capture (TS - 3)
 Revision 2 .

~Date 6117




SOURCE OPTION
3,13.11 Comtaminents from the launch vehicle shall not impinge harmfully upon PA-2.16.3 1 31‘1‘5?} ¥ I’: ¥
the instruments FA-2.16.5.24 @ ;i i |
3.13.12 Provide S/C bealth data during launch (max. q), subsequent L/V burns FA-2.1,4,6, 10 Jo ! i 1
and during SRM firing. & 19 l ] |
nn
RERRE
EEREE
i
SERRERRY
iy : ;
! i
| |
l 4 "
RN
|
:
!
a
!
t
Pege 3, 13-2 Revision 7‘ Date 7/12/7h4




REQUIREMENT

Revision 2

SOURCE __OPYION
UBhbl
'3.14 FLIGHT OPERATIONS SUPPORT |
3.1k.1 F'light Operatians Support (FOS) shall be capable of B/-/9
controlling two spacecraft in orbit concurremtly {18 241
3,14.2 Maximlze use of existing WASA facilities | | GAC .
3.14.3 Minimize use of mission-peculiar hardware/ Gac oot
-~ software - _ ' i _
3,144 Data’ acquisitim, ‘tracking, and orbit determinstion wul k  A/2.1.6/2-T M
be provided by GBFC. | U
~ 3,14.5 Data acquisition‘i facilities for camplete U, S, coverage’ Af2.1.6/2-T r:iqn
will be provided at three STIN sites: o
¢ Greenbelt, Maryland a .
o Goldatone, Californie
- © Feirbanks, Alaska :
.3.14.6 Commmicetions with the primary and other data " Af2.1.6/2-7 b#m
‘ ‘acquisition facilities will be via NASCOM ' : 1
'3.14.7 The Mission Control Cemter (MC) shall be used for | B YAY M
' real~time support of the ECS, including opera.tions - _(rs,ﬂ ).
scheduling _
“Fage 3.1b-1 o - _ ~Date 6/1h/7h -




SOURCE _.._OPTICH
| | yehpk|
3.15 8/C GSE
3.151 Factory | o A
3:15.24 ﬂwS/Cwﬂchmsistofthreeasa@lies - v/-/1 ﬂopbbb
Instrument, S/S Module & Orbit Adjust/Transfer, assemblyﬂ . -
therefore holding fixtures must be prowvided for each
7 module during a.ssembly and test. ‘ _ | :
3.15.1.2" Provisions shall be mde to asgemble the s/c vertically oA/ =/ g:ziar}o -
e for systems tests. | T |
© 3.15.1.3 Provide bench checkout equipment. for each of the thrée fw/-72 . PR
basic 8/S modules: . |
ACS, EPS, Comm. & Dats Handling 11 !
3.15 .1.4 Provide power tolys modules, which similates S/C power, w/-/2 OQDJO,J
.~ variable within S/C 1limits ) :
©'3.15.1.5 Provide loads to the 8/S modules dnri.ng test, which W /-] 2. DDDD#D
. simmlates S/C interfaces : ,
.3415.1.6 Provide work stands for vehicle assembly W -/2 ' F):i}:*j
and checkout . '
3.15.2 Llaunch Site 4 i
3.15..2.1 Provid,e'flmbility in the design of bench checkout equip:ﬁe'nt L - | {10433172 :
- .. .80 that its use can grow to a module mintenace bench du.ring : ' ; T
- Shuttle operations ‘ | w/=-/2 - ‘ :
3.15.2.2 Provide for conditioning of S/C flight batﬁéries | Juw/-/2 ;*5:*: |

‘Revision -2 -

~Date 6/1k/7h




REQUIREMENT.

B . SOURCE orzcs &
- — - . ir LI |

3.16 §/CTO DELTA 2§10 INTERFACES HBWE L1 -
3.16.1 Structural/Mechanical | i
3. 16.1.1 ‘The E0S shall attach to the Delta 2010 launch vehicle T/3.2/3-% roo RER RS
attach fitting via: T RN

"a. A two-piece marman cla.mp'arrangenent E , ﬁ : f

Sy H

l b. A four-bolt attachmnt arrangement , ? 7 ! ;o
L | o AEREREEN
3.16.1.2 The EOS shall accept e relstive separatxon v.m.v:l.«:-::itar of T/3.2/3-k BN
‘28 ft/sec {0.61 - 2.4 mfs). : 11

| ' RN

©3,16.1.3 The EO8 shall fit within the payload envelope defined in T/Flg. 3-60/3-70:opl, Ce by

' ' - . * S UfPig. VI-6/VI- ' - 1

Fig. 3.17-1 ¥ R
- - - EERRRERARE
3.16.1.4  The EOS sghall withstand a maximum steady state longitudinal : T/3.6.3.5.3/3—_1.0?&E s j RN
acceleration of 8.3 g's. ’ 11 i| i . L

' Handl | IRRERERRER
3,16.2 'Communication & Data Handling §§ Q!-?l ifd
FEREEE

3. 16 2.1 Spacecraft separation is initisted directly from the guidance | T/1-8/1.3.1 &2 ; ; N
computer after SECC. It can provide up to six programmed signals ' ' : f'§§ Pt

to accomplish various functions. Two of the signals are within | S j i

the range 'of 30 to 160 sec. after initiation with an accuracy of | pu o ‘l

& 0.5 sec. or 0.5% of the specified set time, whichever is : D PEEE
. greater, Trhe remaining four programmed signals can be set from i b P Pp

1 to 50 sec. after either of the first two 51gnals with an AR ; ,ii

accuracy .of & 10%. EE N RS

 Fage 3".16'-1 ]

-HéviSion,T‘

Date 7




Notey

Projection of 3/C appendsges

belew the 8/C separation plane

ere permitted but must be
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BNUIBE!ENT

- SOURCE

3.7 S/C to Titan ITI B/SSB/NUS

3.7.1 Commmicatione and Data Handling

3.7 .l.l The Iaunch wehicle can provide up to 16 discrete outputs,

fequenced on the basis of time or event dependency, for
8/C control. Maximmm output curreat is 10 amps. -

Telemetry data trensmitted tl:roua:x the Jainch wvehicle

Mcoufmtothecharacteriﬂicsof?ableSH -1

3.7 .2 Electrical Power

3 X7.2.1

3.7.2.2

Mdectricaldmdsmthelmmchvehicle

shall be consistent with the power system characteristics
defined in Table 3.27-2,

A1l power leads from the ECS to the launch vehicle
shall be:

&, Physically separated fram other wiring

. b.. Isolated from EOS structure by at least

10 megohms.

AB/VIT/VII-6

- |anpvrrpvrner |

AB/VII/VII-5

ABVTI/VII-7

L I

_.‘h..ﬁ.._: —s Q.
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BUMBER OF SAMPLE
DATA TYPE IMPLEMENTATION AVATIABLE RATE
: CHANNELS (sPs)
' In
Bilevel Remot 6 1600 |
0o, 4 to 35 vde Multiplexed 6 koo
- Instrumentation
off, -5 to 0.6 vde Svatem | 8 100
Anslog In Esch - 2 800
0 to ko mvde imput _ Remote | i Loo
8-bit D/A oubput Multiplexer b 200
Unit y 100
8 Lo
10 20
Teble 3.17-1 Typical Titan IIT B/SSB S/C Instrumentation Services
Page 3.}y -2 Revision %

Date: 6h1 'Th




CONS TDERATION

Power availaple to spacecraft

oy

4 uq_';»-m-‘ et 28 vde

‘Voltage

20 to 38 vde.

Noise and ripple - -

| Mo constraints

e}

. Special considerations

Not to be used for spacecraft

. transient power loeds

' ‘mlgh-transi‘ent-current capacity,
-saitable for firing ordnance,

driving motors, ete.

‘Table 3.17-2, Titan IIT B/SSB S/C Electrical Power Services fEstiméted)

. -Page 3.17-3

. "Revision U

' Date: 6/21/7h |




REQUIREMENT

SCGURCE

3.17.3 Attitude Control

3.17.3.1 The launch vehicle shall control attitude at separation
to the following limits:

Pointing (deg) Rate rdegfsec)

+ 0.5

+ 0,45 Pitch, Yaw
+ 0.75 Roll
+ 0.1 Pltch, Yaw
+ 0.2 Roll
+ 0.1 Pitch, Yaw

+ 0.2 Roll

AB/VII/VII-8

}..J
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U »
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© OPTION

_ | SOURCE
3.17. h Struetural/uechanical : Ya3upi | |
. . q
’ i
3.17.4.1 The BOS shall structurally interface with the launch vehicle AE/-/7 & i
as shown in Fig. 3.17-1 B SRE 1
- 3.17.4.2 The impulse to separate EOS from the laumch vehicle shall AB/VII/VII-E ' s !'
- be provided by a spring-driven separation system c&rri.ed 1
by and charged to the EOS. ‘ !
: ‘ i
3.17.4.3 The ECS shall fit within the paquoad énivelope defined. in U/Ft v1-6/v1 1o B
Fig. 3.17-2 and 3 _ E/-/8 i
| ' i
;

Peze  3.17-5.

. Revision b

Date £ /-él‘/'?h




_PAYLOAD & ADAPTER INTERFACE

o
-500 Dz Hole
{18 Places! !
E L]
Fairing A
Separ ation :
Redesigned Ring
Existing Skin s
& Corrugdion Extsting ng,
114, 0 Dia
~d— Payload Interface
New
Exisling Adarter
Fitting J Support Ring
36 Places New Fitting
18 Piaces
. Existing Fitting
Staz20.15 | 18 Plages

) Titan

TID Forward Skirt

Section A-A

Fxisting Ring

Figure 3.17-1

Page 3.17~6

Target
View Looking AR
Payload |nterface

Revision L

Dated 6/21/7h
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FIG, 3.17 - 2. Allowable Payload Envelope, Titan iIIB/SSB/NUS‘For WTR

Seg. A,D,E, and G

- Type P 223



PAYLOAD INTERFACE ENVELOPE

B

Titan 1B or 111D

P
P
Payload . /
Enveiope \b& / :
Below Sta —— 1/
220, 151 T~/
) | j Oxidizer |
_ | Tank |
120, 270 Dia. - ‘
| (Ref) ‘l \
. . |
___JI ~_
30, 0
Target Stg 151
Looking Aft 220.

Note: All dimensions and Sta. No.'s are in inches.

Figure 3.17-3
Page 2.17-8

Revision &

Dated £/21/74
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SOURCE

OPTION

3.18.1

3.18.1.1°

3.18.1.1.2
3.18.1.1.3
3,18.1.1.4

3.18:1.1.5

SPACECRAFT TEST REQUIREMENTS

Cuﬁponént Dynamic Enviromental Requirements

mransportatian and Handling

The camponent shall be capable of operatmg within specifiﬂa- ‘

tion limits after exposure to controlled enviromments, wbile
in a non—operating mnde during transportation and handling

- Controlled environments shall be provided by properly designed,
- -shipping containers to insure that the experienced transpor-

tation and handling levels are less severe than those pertain-
ing to launch and orbital miassion phases.

Fabricgtion Shock
In ax:corda.nce ‘with MJI.—STD—810B Method ci6.1, Procedure V.

Transportation Shock

“In accordance with MIL-STD—SlOB Method 514.1, Paragraph 3 9 5.

- Transit Shock

In accordance with MIL- STD-BIOB Method 516 1 Procedure 1T

Sinﬁsoida.l Vibration

In sccordance with MIL-STD-810B, Method S1k.l, Procedure X.
The test levels shall be as indicated in Figure 516;l;7{ curvg"

"AW" and "AY." 'The test procedure and duration shall te as
indicated in Table 51k.1 - VII, S

V/Appendix I/-

“Page 3.18.1-1

- Revision 1

Date 516/ T4




FEQUIREMERT

SOURCE

OPTIOR

3.1E.1.2

3.18.1.2.1

3.18.1.2.2

3.18.1.2.3

tion test only on selected components which are likely

Qualification Envirorments
The component shall be capable of operating within specifica-
tion limits during and after expogure to the following environ-

ments.

Accelergtion
The test levels shall be 20g appiied for one minute in each
direction ylong each of the three orthogonal axes.

Acoustic Field

The test levels and duration shall be ag shown in Table 3.18.1-1

Acoustic tests shall be conducted in lieu of the rgndom vibra-

to be susceptible to acoustic noise excitation (e.g.. antennas,
s0lar panels).

Random Vibration
The tegt levels and durstion shall be as shown in Table 3,18.1-2
The levels and duration shall be gpplied alaong each of the
three orthogonal axes.

Page 3.18.1-2

Revision 1

Date £/6/7L




FEQUIREMENT

SOURCE

OFTICN

3.18.1.2.4 . Sinueoidal- Vibration
- The test-levels and logarithmic frequency sweep rate shall be
~ as shown in Table 3. 18, 1-3 The levels and sweep rate shall
be applled along each of the three orthogonal axes.,

Note: In'lleu'ofVthe'EOO-QOOOHz portion of the sinusoidai

3.18.1.2.5 = Shock |
. A shock spectral analysis using Q=10, of the. applied shock
transient shall be in accordance with the ‘shock response :
spectrum shown in Figure 3.18.1-4. A sufficient number of ~
shocks shall be: imposed to meet the amplitude criteria in
~_ both directions slong each of the three orthogonal axes at
. least three times (total of 18 shocks ).

- vibration test, a shock test (3.18.1.2.5) is preferred.-

“Page 3.18.1-3
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TARLE 3.18.1-1
ACOUSTIC QUALIFICATICK TEST LEVELS

Duration: 3 minutes
*{d5 Re: 20 pNewtonk <)

OCTAVE BAND
Center Sound
Frequency . Pressure Level
(B2} (dB*)
31.5 11
£3 137
125 142
250 1Lk
500 _ 143
10GC Sl
2000 137.5
LoD 135
- 8000 : 133
OVERALL 149.5

Page 3.18.1-4

TABLE 2.18.1.2

RANDCM VIBRATIOR

QUALIFICATION TEST LEVELS

Duration: 3 Minutes/axis

E‘i‘equ ency JAcceleration Acceleratiorn
Range Spegtra.l Density Oweral’l
() (6°/r (g-ras’

20-150 +3dB/0ct

150 -1000 0.18 16
1000-2000 -&4B/0ct
TARLE 3.18.1-3
SINUSOIDAL VIBRATION
7 QUALIFICATIOR TEST LEVELS ,
Sweep Rate: 2 Octaves/Minute/Axis
Frequency Acceleration
Rarnge Zero ~to-Peak
(He) (g}
5-9.5 2.7 mr d.=.
9.5-15 + 2.3
15-21 + 6.9
21-50 +10.0
50=200 ¥ 2.3
200+2000 ¥5.0
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REQUIREMERT

SOURCE

OPTIOE

3.18.1.3
3.18.1.3.1

3.18.1.3.1.1

3.18.1.3.1.2

3.18.1.3.2,

3.18.1.3.3

3.18.1.3.4

Acceptance Test Environment
General

Flight Components .
Flight components, which are tested later as part of & come-

Pletely assembled flight spacecraft, shall be subjected to

~ random vibration or, where applicable, to acoustic noisge tests.

Flight Spare Camponents

Flight spare camponents that have not been exposed to system
tests as part of a prototype or beckup spacecraft shall be
subjected to both sinusocidal and random vibration. -

Acoustic Field _ _

The test levels and duration shall be as shown in Table
3.18.1-4. Acoustic tests shall be conducted in lieu of the
random vitration test only on selected ccmponents
which are likely to be susceptible to acoustic noise excita-
tion (e.g., antennas, solar panels).

Random Vibration

The test levels and durstion shall be as shown in Table
3.18.1-5. The levels and duration shall be applied along
each of the three orthogonal axes.

Sinusoidal Vibration
The test levels and logarithmic freguency sweep rate shall be

a8 shown in Table 3.18.1-6, The levels and sweep rate shall be
applied along each of the three orthogonsl sxes.

Page 3 18.1-6

Revision 1

Date £/6/7-




TARLE 13.1-h ACOUSTIC AFCEPTANCF TEST .- LEVELS

 Duration: 1 mipute

*(dB Re: 20 p Newt;onﬁne)

~UXTAVE BAND
Center ‘ Sound e
- Frequency Preasure Level . -
3, s 127
63 133
125 138
. 250 Lo
- 500 - 139 \
1000 - 137 4
- 2000 - 133.5 o
Loco - 131
-8000. L1990
OMERALL k.5
L
TAELE 3.18.1-5- - RANDOM VImRATION :
7 AKCEPIANCE TEST LEVELS
‘Duration: 1 Minute/Axis:
1Frequenéy- Accleration Accelérétlon~
Range SpectEal Density Overall’
(Hﬂ  E/Hﬂ .(gqmﬂ
,20-150 +3dB/0ct kN
150-1000 .- 0.072. 10 ¢
. 1000-2000 ~6dB/0ct T

. TAHLE 3.18,1-6

SINUSOIDAL VIERATION

ACCEPTANCE TEST LEVELS

o Sweep Rate h Octavea/Minute/AxiB

Frequency o . Acceleration -
Range .1, .. Zero-to-Peak -
o (HEY . B {g)
T FE A 8.4 .mm d.a.
"9.5-1%  +1.5
15-21 ¥h.0 ]
21-50 + 6.6
. 50200 ¥ 1.5
.. 200-2000 3.3

 Page 3.18.1-7

Dated 6/21/7%
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-OPTION

] 382
{.3.18.2.1

30;8.2?2

‘3f187202¢l

REQUIREMENT

VSJJacecz;aft Dynamlc Environmental Requirements

Transportatwn and Ha.ndl_ng

The Spacecraft shall be capable of operating within -
specification limits after exposure to controlled induced

. envirocnments, while in a non-opereting mode during

trensportation and handling. Contrclled environments
shall be provided, by properly designed shipping

| .. container; proper selection of modes of transportation
and h.andling methods, to ensure that tranEportatlon a.nd

handling do not: impose environmental conditions ¥hich

exceed the maximm predi cted launch and orbital mission
requirements. Controlled environments shall be provided .
to protect the Spacecraft against the following conditians (TBD)

' an.llfication Test Environments

. The Spacecraft quallficatlon test article shall be sub,jected
-to the -environments specified below and in accordance with

the requirements of NASA GSFC §=-320-G-1 except as noted.
The Spsacecraft shall be examined and functionally tested

-before and after each environmeéntal exposure. . During the
‘test, the Spacecraft shall be operated m the appropria.te
'missicn phase duty cycle.

7 ‘Acoustic erld

- . The opacecra.ft sha.l_l be °xposed to a broa.dband ra.ndcm
- Bound field with a.n overall sound pressure level of 149 4B

(Re: 20 L Newton/m®).  The octave band sound pressure:

. levels 'shall be ‘as specified in Table 3.18.2-1

The Spacecraft shall be mounted on a flight-type a,da.pter
during the ‘test.

AG/append. I/-

Page 2.18.2-1.

Revision &

Date 7./3/7k




REQUIREMENT

SOURCE

CPTION

3.18.2.2.2

3,18.2.2.3

3.18.2.2.4

Sinuscidal Vibration

The Spececraft shzll be attached to a vibration fixture

using a flight-type adapter and flight-type clamp.

Sinusoida) vibration excitation shall be applied at the

base of the adapter along each of the three orthogonal

axes. The test levels and logarithmic frequency sweep

rate shall be as shown in Table 3.18.2-2, The reductiom

of the sinusoidal vibration test levels, in the Spacecraft's
reszonant frequency band, will be required in order to ‘
prevent the application of unrealistic loads. This "notching"
of the input levels shall be determined by dynamic analysis
of the Spacecraft in combination with the launch Vehicle.

Mechanical Shock

The Spacecraft shall be subjected to a mechanically
applied shock transient to the Spacecraft/Launch
Vehicle interface twice along each of the ihree
orthogonsal axes. The test level, using shock spectral
analysis with a @ = 10, shall be defined in terms of

- shock response spectrum and in accordance with Figure 3.18.21

Protechnic Shock

The Spacecraft shall be subjected to two pyrotechnic
separation tests. In addition to the Spacecraft, the
test shall include the flight-type adapter, flight-type
¢lamp and pyrotechnic devices. The Spacecraft shall
also be subjected to additional pyrotechnic shocks
dependent on the type and gquantity of release devices
used for solar arrays, antennas, etc.

1

e
T
o e e e =y

o o e P 7 e B0y il = e 1

e ek s n e b At i

e e 1t ke e AR+ i bR == % o2

Page 3.18.2-2
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- REQUIREMENT

. SOURCE

OPPIOﬁ

  3.18.?-2.5

 3,_,'-1§'-2-_2.£6.  " _,nodals ey |

3.18.2.3.1

Static Loaﬁ

The Spacecraft structural model shall be subjected to
a static load test. The test levels to be applied
shall be determined from a combined Snaﬂecraft/naunch

~ .Vehicle -dynamic. loads enalysis, Spacecrzft structural -

loade and stress-anelyses for the wUrst case condltlons
of Tables- 31823,_!* & 5. .

‘-The test is a developmental englneerlng test and not
A qualificatlon test. moxdal survey of. the Spacecraft,

with installed mass simulation of compczents, shall be

" performed to determine the natural frecuencies, mode
- shapes, and structural damping. This shall_be a cantilever
. test with ‘the Spacecraft structure (including the attach

fitting) mounted on a fixed base.

" Acceptance TeSt Environments_

.Each Flight Spacecraft shall be- subﬂected to the o
-environment 'specified below and in accordance with the

requirements-of NASA GSFC S-320-G~l except as noted:

'1 The Spacecraft’s companents shall be operating and -
-monitored - for identlflcatlon of intermittent fallure.'

Acoustic Fleld

. 'The Flight Spacecraft shall be exposed toa broadband

random sound . field: The Octave band sound pressure levels

- .shall bée-as specified in Table 3.18.2-€ . The spacecraft
"..shall be: mounted on a fllbht tyne auapter durlng the test.

3&}5

BRER

FPRR PR

Nevision §




TABLE 3.18.2.2

TABLE 3,18.2-1 SINUSOIDAL VIBRATION

ACQUSTIC ROISE SPACECRAFT QUALIFICATION TEST LEVELS

SPACECRAFT QUALTFICATICN TEST LEVELS
%#(dB Re: 20 L{Newton/Mz)

OCTAVE EAND ) - Axis , Frequency . . Acceleration
- ' _ of Range Zero-to-peak
, Excitation (nz) + (&)
Center _ Sound
Frequency Pressure ILevell
(Hz) (aB*) 5 - 9.5 12.7 mm d.a.
- Iongitudinal
(X-X) 9.5 - 15 2.3
3.5 131 15 - 21 6.0
63 - : 37
125 142 a -5 3.0
250 1k 50 - 200 2.3
500 143
1000 . 141
2000 ' 137.5 | 5.- 7.1 19.0 mm d.a.
Looo ' 135 Lateral C7.1 =22 2.0
8000 | 133 EY-Y) & >0 . 200 1.5
: Z-7)
Overall 1455
Duration: 2 Minutes Sweep ‘Rate: 2 Octaves/Minute

Pege 3.18.2-4 : Revision &€ Dated 7/15/7-
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TABLE 3. 18.2-
ULTIMATE LOAD FACTORS (1)

'SHUTTLEl
| " Directions(2) l
Condition - _ : —
: S X Y Z__
| - - .y + 1,20
Lift - off (4) . +2.55£0.9 | 20.45 +0.30
. . - ' - 0.30
High Q Boost N 2.85 +0.30 + 0.75
Booster End Burn +hsrolbsi xo030 |+ 0.60
orbiter End Burn | .+ h.’_s': 0,45 +.0.30 +0.75. J1
" +0.30 +015. -1 +0.15 ]
Space Operations - 0.15 - ; - ;
- B IR S '3 ‘1
"Entry , + 0.38 , +0.75 +1.5
| o o [ | o =305
Subsonic Manénvering. +0.38 . X075 : 1.5 :
Landing and Braking + 2.25 * 2.25 - 3f75
) - - 9.5 +1.5 . -5
crash(3) +1.5 i +.2:0
Notes

"1, Limit 1o=d- factor times 1.5 except for crash. . ‘

‘o, Toad factor carries the. sign of the externally applied factor,
- Pogitive X, Y, Z, directions equal forward, right and down.

3. .Crash load factors are ultimate and only used to design local
payload support flttlngs and attachments. The spec1f1ed load
factors shall apply separately.

4, These factors include dynamlc transient load fautors.

Revision € . Dated: 7/5/Th
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TABLE 3.18.2-6

ACOUSTIC NOISE

SPACECRAFT ACCEPTANCE TEST LEVELS

OCTAVE BAND
Center Sound Pressure Level dB
Frequency (dB Re: 20 U Newton/M2)
(12) Level I Level II1 level III
31.5 12h 127 127
63 125 132.5 133
125 130 : 137 138
250 135 139 140
500 139 139 139
1000 133 137 137
2000 130 133.5 133.5
4000 126 130 131
8000 123 124 129
OVERALL: 1k2 145 145.5
DURATION: 1 Minute
Level 'Optiona
1] 2] 3
I *
II *

III

7507

Dated:
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REQUIREMENT - o Lo 1 . "SOURCE

k.11 orbit Adjuet

-4.1.1.1  Provide thrusters, propellant storage and controls to effect orbit 3/3-2.2.2-2/3f35.r
adaustment ‘ - . . : _

4.1.1.2 - Provide + x 1mpulse (1b-sec) requirements as follows:-ﬂ -, - AF/Table 4,6,7/-

;}Corfecﬁ injection error | 3374 LOT70 6&03,
Corfeét SRM error o ‘ N ' . 522
Ortit keys. SRR 108 wWo 168
Contingency 0% : 348 k21 - 70k

‘Total e 3830 k637802

+ 4.1.2.2  Provide SRM for orbit insertion K - . - |6/3.2.2.2/3-35"

© 4.1.1.4 The orbit adjust subsystem shall consiat of four 75 1b thrusters G/Fig. 2-12/3-25
- which shall be used to'maintain control durlng SEM operatioas - '

P

4.1.1.5 - Fbr non SRM operationa prov1de four § 1b thrusters o I GAC

.
b
by
. .l
! i o : !
Blaord,
S h g *I
S B DR A
3 *1; ! t E
# 1 . i : ' :
A
Pro Do
IEREERE I
! i'\ \ . i

- Page 4.1.11 o . i - Revisiong =~ Date £/28/7«




Revision

_ RPQUIREMENT SOURCE _ QPTION
| - ya3
LY.1.2 Communications and Data Handling . ‘
'4.1.2.1 The variable downlink TLM rates sre 32, 16, 8, 4, 2, 1 kbps B/-/20 Sedsd
F/22213/- ARARE
L.1.2.2 The 8 GHz (X-band) frequency should be utilized B/-/21 slees
©4,1.2.3  Use 95% link reliability for s1zing the X-band link B/-f21 dece s
%.1.2.4 The camplete optional payload for ECS-B will scquire data A/2.3.2/2-9 jsaces
- .. . &t a.continucus rste of up to 2.5 Mbps, «ith individual o ’ _
: ° instrument data ranging fram 100 bps to 2.0 Mbps
. 4,1,2,5 Provide for STDN compatible, S-band experiment data M/3.3.3.4/16 ThehE
- - tranamisajon at the following rates: '
a. Real-time - 6.4 Kovps
b. Stored/playback 128 Mbps |
" 4.1.,2.6 . Provide n cammand system with both discrete (single) M/3.3.3.14/16 OLP:.LJ
I ‘pulse and serial magnitude word capability - -
"4.1.2,7 Provide for variable forma.ttin.g of experiment and ;o IM/3.3.3.4/18 Ssecs
- spacecraft data upon command ‘ _ .
%.1,2.8 = Provide on-board storage for at least two orbits of M/3.3.3.4/16 PO
: experiment and subsystem data. '
“%,1,2.9 Provide for simultaneous transmisaion of rea.l time and. M/3.3.3.5/16 o e
playback telemetry ' A
"4.1.2.10 Provide an on-boa.rd processor for command memory and. "IM/3.3.3.4/16 dHese &
c for use by experiments and ECS subsystems
4.1.2,11 The EOS on-board processor, with associated hardware “IM/3.3.3.3116 0 A
shall provide for: S
a. Stored commands
Page L4.1.2-1
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REQUIREMENRT SCURCE OPPICH
\ BuGAlBC
L.1.2 communications and Data Handling {Cont'd)
b. Automatic interaction between experiment data and
spacecraft subsystem modes
4,1.2.12 Provide for maximm instrument data rates of 60 Mups . K/ -/ - 8
%.1.2.13 Provide for two discrete levels of instrument data transmission: of -/ - @ <
a., 0.5 Kbps Real Time
b. 10 Mbps Stored/playback .
4.,1.2.14% Provide a means for tracking, ground and on-board control F/11,2.1/- w
of all spacecraft and paylosd sensor functions, and for
retrieval of cbservatory data.
4.1.2.15 Ap S-band transponder shall be used for ranging, recelving, ¥/11,2.2.1/- Hesed
cammanding, and transmitting narrow band sensor and housekeeping '
data.
4,1.2.16 All commmications shall be fully compatible with the GSFC F/11,2.2.1/- slgse e
' Aerospace Date System Standarde X-560-63-2
4,1.2.17 Frequency assignments shall be made on a mission-by-mission F/11,2.2.1/- slees e
basis:
a. Transmit 2200 MHz to 2300 MHz
b. Receive " 2050 MHz to 2150 MHz
4.1.2.18 The probability of executing a false command shall be less F/II,2,2.1.2/- Soue s
than 10-10 for any input signsl conditions. ‘
4.1.2.19 The probability of rejecting a good command shall be less than F/11,2.2.1.2/- O
10~3 over a signal range of =105 to -40 dbm.
Page 4+.1.2-2 Revision Date




SOURCE

OPTICH
4.1.2.20 The S-band transmitter ahall be capable of smultanemmly F/II,E.E.-1.3/- ;‘23_
transmitting: Sesss
" o 32 kbps real-time, low rate housekeeping/aensor data a
o Up to 6J+O kbps stored/plasback medium rate data ' 41
L,1.2.21 The C&DH systm shall be c:e.pable of simitaneously distributing F/II,2.2.1/— PDDDE
‘within the S/C,62.5 cmds/sec fram the on-board computer wiu.le C : :
executing 50 cmds/sec fram the ground. _ ) _ 1
. 4.1.2.22 Thé C&DE system shall be capable of similtanecusly scquiring up F/11,2.2.2/- Sessd
. - to 32 kbps of S/C data for the computer only and acquiring up ' :
to 32 kbps of additional S/C data for transmission to both the
ground and the :m-board conputer.
4.1.2.23 RF characteristics shall be as defined in Table 4.1.2-1 F/I1,2.2.2/- cktk
b.,1,2.24 A general purpose digital camputer shall be included in the 'F/II,2;2.3/- sigas
C&DH subsystem - ‘
‘%.1.2.,25 Assure that all receivers cannot be turned off simultaneously when ‘FA'-2.16.6
activated for flight ‘ S
w
Page 4.1.2-3 -_Revision 7 Date T/12/7h




Transmit Frequency

Recei{ve Fregquency

Turnaround Ratlo

Transponder Sidecone Frequency
Command Bit Rate .
Command Modulatipn

Narrow Band Data Rate

Narrow Band Modulatiom
Medium PBand Duta Rate
Medium Band Data Modulatien
Transmittar Power

T/¥ Data Coding

TBD Mz +.001% (S~Band)
TBD MMz (S-Band)
‘221f2&0

500 Kilz maximum

2000 bps

PCM/PSK - 5 /FM/PM (Uses 70KHz
subcarricr)

Selectable: 32 kbps, 16 kbps,
8 kbps, 4 kbps, 2 kbps & 1 kbps

Split phase PCM/PM on subcarrier
500 kbps maxinum

Split plhasc PCH/PM on carrier

2 wattsz, & .2 watts

Manchester (split phase)

BASELINE RF CHARACTERISTICS

TABLE L4.1,2-1

Page 4.1.2-4
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. REQUIREMERT

SCURCE . OPTIOE
- : uBpb| |
4.1.3 Electrical Power Subsystem 1t
© L4.1.3,1 The EPS shall be capable of controlling, storing, distributing F/I11,2.1/-
e & monitoring power derived from a solar array. The physlecal % '
: electrical characteristics of the array will be based on individual
- mission and power subsystem requirements. The subsystem shall con-
tain storage batteries and all associated charge/discharge control
‘ "and monitoring circuitry. ] _ _ : .
"f'§;1.3;2 Electrical interfaces of Bthystem modules sha*l bﬂ standardized E/2.1/2-1
4.1.3.3 All s/c power will be supplied by a solar array E/3.1/3-1
H.1.3.4 The power output . of the array will be adequate to aupply normal E/3.1/3-1
: L dayiight loads plus recharge the batteries .
"L4.1.3.5 Bus voltsge shall be 28 + 7 IC E/3.2.1.1/3-8 eos s
h.1.3.6' Bus transients: , . . E/3.2.1.4/3-8 .
‘ Load switching *+ 1V for 100 ms or less
Fault correction 20 to *39 V for 100 ms or less -
L.1.3.7 Bus Noise &-Rippler Due to EPS less than 500 my peak to peak, 5 He ' o t)DE¥19
| | to 100 KiZ E/3.2.1.5/3-8 -
Due to EOS loads TBD o
- L,1.3.8 Operating tempersture range for equipment will. not exceed: £/3.2.9/3-11 ﬂﬂFﬁJdﬁ)
‘ electronic assys. O to 130°F S
7 batteries S 32 to 60° F 11
4.1.3.9 Fuses will be. cperated at 20% of rated current E/3.3.5/3-30. B Blese s
Page 4.1.3-1 Revision “Date




REQUIREMERT

SOURCE

4.1.3.10

L.1.3.11
h.1.3.12

%.1.3.13
b.1.3.1%

L.1.3.15

L.1.3.16

EPS shall be designed to automatically maintain a safe state of
charge in the batteries for normal orbital operations. Capability
shall be provided via cammand circuitry for overriding all auto-
matic functions except those considered necessary for normal opera-
tion or survival of the spacecraft during emergency conditions.

The power distribution bus shall supply power to the subsystems and
instruments, Common impedences in the distribution circuitry
shall be as low a8 practical to minimize the coupling of conducted
interference between loads.

The distribution circuitry for subsystem loads shall contaln devices
to protect power busses fram short clrcults. The bus protection
eirevitry shall be provided for all loads except those which are
non-redundant and/or critical to mission succesa.

Individual groups of power contacts shall be provided for each major
subsystem and instruments

i) .
Current sensors shall be provided for monitoring load currents sup-
plied to each subsystem & instrument.

Power subsystem shall contain circuitry for arming & disabling the
power input/output cireuitry during ground tests & during orbital
resupply

The subsystem ahé.ll have the capability for being powered by ground
or shuttle orbiter based power supplied during test and thoseperiods
when the solar array power is not available.

¥/111,2.2.3/-

F/1I1,2.2.4/-

F/IiI,2.2.h.1/-

F/11I,2.2.4.2/-

F/1Iv,2.2.5/-

F/111.,2.2.6/-

F/II11,2.2.k.3/-

Page 4.1,3-2
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REQUIREMENT L | somee | opricw

4.1.3.17 Fower Output | . _ .
' Orbital average - min. 500 W, max TBD . . .| p/m,e.2.1.2/-
'Peakpower-SéKWforl()min day or night

L)
(8]
%

4,1.3.18 Impedance (at power module/stnx:ture interface connector) L F/IL,2.2.1.3/~ fob

Hottoe.meeedOlSDhms ~ 1 Hz to 5 Hz
: . 0.5 oms - S KiHz to 100 KHe
1.0 ohlmg -100. KMz to 1 MHz

. h.,_l.3.i9 Batteriles

bid A

Type = THD | | D B

Capacity - Total TED . - - | F/m,2.2.2.2/- b

- - Minimm 4O amp hre | S

- Maximm 120 amp hre o | |
Depth of discharge | B - S “tr/m,e.2.2.3/-  |ebbo]
Not to exceed 50% for normal orbital operstions . N o |

4,1.3.20 The solar arrey shall be configured (retraetable/jettiéon&ble) - |FA 2.3€ .chpp

~ to permit EOS retrieval for refurbishment.

Page L.1.3-3. N o _ “Revision 7 Date 7./2.2.7L




REQUIREMENT

SOURCE

L,1Lk
- ufl.k.l

R W - I

RS

RN

Ch1S
' mass proPerties"

b6

b,1.k.7

. Orbit Alt'(n._ )

" 300 - 900

Attitude and ”ontrol

Proviﬁe for spacecraft control during initial acquisitlon,
reacquisition, normal operations, orbit adjustment maneuvers,
and’ coarse attitude hold mode,

Where an integral Tug is required, the Aﬁsrshall provide
attitude and rate signalsrequired for its control '

The -ACS shall be driven diréctly in response to error-:
signals generated-by sensore or via the dn-hoard computer

The ACS shall be capable of qperating within specificatian
cyelie diaturbance torque limits of:

Torque {£+-1b)
- Ave e (Secular Cyclic {Peak

_ ‘ : -6 -5 _
Geosynch o T , 10 6 %0 0.01 2 x 10 ~ to 0.02

The ACS shall accammodate the following range of apacecraft

weight L 2500 = 25,000 1b _
Moment of inertia © 500 ~ 100,000 slug - £42

ACS. response cut-off frequency shall be 0.1 Hz

In Acqui51tion Mode

a. Reduce 8/C rates to less than + 0. 03 deg/sec

b.” Define S/C inertial attitude to within » 2 deg

107t 0.1  2x10° t00.2

F/1, 2;12—

F/1, 2.1/-
._F/I,'Qilfv

"F/I,e.élﬁ/-

'-F/I,271/+ 

F/1,2.1/~

F/1,2.2.1/-
(T8 . 6

- ?

|
i
Bt
]
i
.
; .
1 ]
i

JEUTEE——

U PRSpp—

.
a
I
R |
I
i 1
i
‘ i
po
I
? :

TPege h.1l.bel
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REQUIREMENT

SOURCE OPTIOX
i 1
I
k.1.k Attitude and Tonirol (Cont'd) R
. _ P
k,1.4.8  In Inertial Attitude Hold Mode, maintain an arbitrarily F/1,2.2.2/- pese NS
selected inertially referenced attitude to: L P i
8. Before in-orbit calibration, + 0.03 deg/hr a Lo
b. After in-orbit calibration, + 0,003 deg/hr 4 SHEEEE
E | E Y
%.1.5.9  In Coarse Attitude Hold Mode: F/1,2.2.3/- cocke] 1
' E Col
8. Provide & high level of reliability ; Loy
b. Maintain the sun line normal to the solar array ; ; F
within + 7.0 deg (total) b l !
t i ! ]
¢. Limit S/C rates to < 0.05 dez/sec/axis ’
d. Maintain this mode of operation for up to 30 days :
4,1,4,10 In Slew Mode: F/1,2.2.4/- SSuge
1
&. Reorient the S/C (on a single axis basis) up to 90 deg P
with an accumulated error of < + 0,03 dez P
!
b. Provide a slew rate = 2 deg/min i
o ‘
4.1.4.11 For normal operations, the ACS shall meet the following F/1,2.2.5-1/- CACOC; .
performance levels per axis: F/1,2.2.5-2/- L ’i |
a. Pointing accuracy (Ts &) | ?

< + 0.01 dez

b. Pointing stability '
(1} Average rate deviation « + 10-6 deg /‘sec
(2) Attitude jitter

{a) Up to 30 sec period, < + 0.0003 deg
(b) Up to 20 min period, < + 0.0006 deg

¢. Maintain these conditions for periods up to 1 hour

Revision
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SOURCE

L.k

R IR0 V-

Attitude and Control (Cont'd)

The ACS shall provide the capability for utilizing error
signals generated by a stellar payload instrument for §/C

- eontrol. It shall meet the following performance levels

'~ a. Pointing _actxﬁ-acy.

el

4.1.b,13

Loi.4, 1k

(peraxis) -exclusivé-of instrument error signal limitatioms:
<*+3x 1_0'6 deg

b, Attitude jitter ¢ + 107 deg ~

Maintain spacecraft attitude to < + 0.25 deg in all axes
For initial SMM, provide pointing accuracies of:

a. Piteh 1to 5 sec (rms)
b.  Yaw - 1 to 5 Sec (rms)

.e. Roll R 6 min (rms)

b1b15

3116

For Shuttle lmumched SMM, provide pointing accuracies of:

- Lol
a, Piteh ‘ 2 sec
b. Yaw I , 2 sec

" .¢. Roll . : B - TBD

For initial SMM, provide pointing stability of:

F/I,2.2.f5.2/-‘ qum'

of- /-
¢/ -/6

M/3.3.3.5/18

af - /-

JuBkp

S | —_ | ot
8., In each of two axes, 1 sec for not less than 5 min M/3.3.3.5/18 RN
"b. In the third axis (fiormal to line-of-sight to sun), 0.1 deg M/L.5.1/63 i ‘ ; |
- “4,1;%,17 For Shuttle launched SMM, provide pointing stability of: 3 I
In each of two' axes, 0.22 sec for not less than 5 min /- - ' 1 o :
. ’ . ' ' | I i
b. In the third axis, IBD B
- SUENEE

4-“._(.’.__._._* L,,.,___Dt_, e —

Pace L.1,h-3

Fevision



REQUIREMENT

SOURCE OPTICN
Ak lalslcivielF
L,1.b Attitude and Control (Cont'd) 1{ ! ] |
. { |

k.1.4.18 Provide pointing to any selected point on the solar disc M/MN.5.1/63 1 ‘\ \ | ;b
(+ 15 min pointing range in each of wo axes) 5 |

L,1.1.19 Provide the capability to slew 5 min within 1 sec time /3.3.3.5/18 , i ;
: ! SRR
4.1.4.20 Provide the capability to acquire the required attitude M/3.3.3.5/18 f [ | b
position from any orientation !‘. o ;

i Ly

L4.1.4.21 Provide the capability of pointing sensor to + 1 Em N/ -/ - l % i Dl
accuracy et subpoint { 28 P rad). ' i .

4.1.4.22 Provide the capsbility of holding pointing to * 25 meters N/ -/ - ' ; '_ 0‘
(0.7 jrad) ' L |

L,1.4,23 Provide two classes of slew rate: N/ -/ - . i E C%
a. TIncremental traverses at selectable rates of 100 to 800 km/min by ‘l

D i :

b. Sustained traverse across CONUS (5000 km) in 5 min { P ’% E

( %= 0,028 red/min). PR

- . PRI I

L.1.4.24 Provide means of activating attitude control price to S/C separation FA-2.16.5.23 - C+3¢g}?i1 %i s
from L/V | 1 ‘

f \ 5 |

REEREEAR

Ploob b o

ol b

SR

R

Pty

! L

Pare 4.1.b-b
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SOURCE

OPTIOR
. 4y ‘5 ABIC ol
h 1 5 Stru.ctu.re 7 A1 .
,11»'.1.5.-1 Mechanical conflgurations of subsystem modules shal.l ‘be standardized. E/2.1/2-1 %
o TS 1¥)
%,1,5.2 The only structursl contact that ‘the EOS ha.s with the launch vehicle | E/2.L.1/2-3 ‘
: is at the transition ring. _ _
: _l¢_;1;_‘5.3' The systems contractor ‘shall provide a NASTRAI{ camputer model (desk) F/Iv,1.1.1/~ e Sy g
-~ v ‘of the module. struc:tu.re to S/C subsystem contractors. . . S _, A
4;1.5".'& Ouly ‘one S/C subaystem module. configuration ahall b prov‘lded whlch f/IV,l‘E/-' ' rwﬂ
-7 . ghall satisfy the specific requirements of the 3 basic S/C subsys-— .
tems (C & DH, Att. Control & Power). IHEREE
- L,1.5.5 The. s/c subsystem 'module shall have a total volume of not less. tha.n F'/Iv,l.s'.if- c-poob
- 23 cu. ft. (approx. 48" x L&" x 18"). _
4.1.5.6 The max. wt. of §/S module shall be 100 Ib. F/1Iv,1.3.2/- {4l
4.1.5.7 The max. loa.d carry‘ing capability of s/s”mocmles is 600 :Lb‘.' E/Iv,1.3.‘2/- oudpo
Lor.5.E The 5/s -module structure shall be designed for max steady—-ste.te- F/IV,1.3.5.1/- 'lO'.'JDDD'
o a.cceleratlon of 25 g's longitudinal & 15 g's for .Lateral. ‘ E
' 4.1.5.9 Fittings for the purpose. of mounting the /S modules to the s/c F/1v,1.3.6.1/- ool
S shall be compatible with the module resupply concept. The maximum T - ) '
" repeatablemechanical misaligrment of a module to S/C strunture ' }
wshall be + 15 arc seconds in each axis. ‘ 1141
L;l_._S;'lb Accmodateéoo £t3 (17 Y ) of SEASAT experiments o tof -/ - 7 d ' o}
o 1+.1.5;J_1. Accammodate 500 1b of SEASAT experments Ao/ - /- ey C
L1512 Prw:Lde appropriate structure to accommodate 1n+erfa,<:1ng with the - ; M/3;3.3-1/1.L‘- ol o 1-
: Delta launch vehicle. S I S ' '
Pege  L,1.5-1 Revision 4  Date 6/21/7%



REQUIREMENT SQOURCE OFTION .
' ' bl bk bklF
4.1.5.12 Support a minimm SMM scientific payload weight of 1431 1b (649 kel o/ -/ - O
%,1.5.14 Provide a minimum clear viewing area of 7 ft2 M/3-3-3-1/l5 -
4.,1,.5.15 Ace ),ate a minimm total SMM instrument volume of 13.5 £ -/ - -1
(0.3
£,1.5.16
4.1.5.17 Accommodate a SEOS instrument volume of 459 f‘t3 (13 m3) N/-/ -
%.1.5.18 Support s minimm SEOS scientific payload weight of -/ -
2646 1b (1200 Kg).
Pege L.1,5-2 Revision Date



~ mumm SOURCE _OPTIOH

4.1.6 Thermal | B

L.1.6.1 Each S/C module will be indépendeﬁtly thermally controlled N p/1T1/25 |gesss

L,1.£.2 Internal cdmpbnénts Yeat sink will opérate‘at 70° .+ 20°F R gfii}éz/z_h : C%jﬂ[ﬂj

h.l;6;3 Maximize thérmal isolation of subsystem modules from instrumeni : E/é.l.E/e-ﬁ ()CKjDCB

. modules by insulation with an effective emissivity of = 0.05 F/IY,1.3.6.3'/- 1t

L.1.6.4 Maintain SMM experimen: temperatures at 15°C f'lo"f ' , pq/3.3';2/15

Page L.1.6-1 “Date
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 REQUIREMERT . ] somcE
. Prevmetics B “ s R
- Provide thrusters, p;opellaﬁt‘storage'aﬁd”controls'tofeffeci" R | G/3.2,2.2.2/3L33
. -attitude control : : -
Provide impulse requirements as follows: - -4-"i'f -.~'._- ,AF/T&ble 4,6,7/-
Uption 1 ‘ | B _ | | ‘ '
' Méneuver__, [_x ; | o  Impulse - 1b-ses
_ S o R P b
:dnitial staebilization = . 50 1l 11
Control-ortit correction | U lfjk BYaN
‘Stabilization after array deployment 0.5 1 1
Gravity Gredient compensation = . = 35 79 ol
Contingency 10% | o L 11 - =
Total . | ¥ 11y 3@
" Cption 2 o
' Maneuver ) _ Irpulse-lb-sec |
— S : R P "y
Initial stabilization -~ T LI
Control-orbit correction ' - . 0.5 21 21
Stebilization sfter array deployment 1 2. - 2
Gravity gradient éompenégtion ) 105 236, o
- Contingency 10% ' ‘.'- ‘ ‘.'; 11 27 k&
Total - S 125 2000 b1

bk

E%ge::4.la7-l~ ' ':':'i‘ RO ‘Revision5
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REQUIREMENT SCURCE OFTION

1shls
L.1.7.2 Proviie impulse requirements &s follows (continued)
.
Option =
Maneuver Impulse - lb-sec

R P Y
Initial stabilization 7 15 15
Control during SRM burn 5 210 210
Stabilization after SRM jettison 2 3 3
Control-orbit correction . h] 29 29

Stabilization after array deployment 1 ' 2

Gravity gradient compensation 105 2138
Contingerncy 10% _ 2 50 26
Total 123 547 285

Tege W.1.7-2 Revision5 Date 6/28/7%
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1+ 1.8 Instrument Data Handling
‘Provide & Data Handling Subsystem wblch accepts
data from’ instruments. whose outputs are formatted into two identical rate dlgital

~ streams for transmission to the grognd.- a'I‘hefse instruments are calle‘d the Thematic
| Mapper (TM) and High Resolution Pointable Imager (HRPI), Two additional lower rate

- digital data streams one-'for_ .e‘a_ch,ofr the.instruments, ave also required, The data rute

- data, o _ o : ‘
' “The Data Handling Subsystem has’two primary functions, wideband data combining:
- and selective or compacted data combinihg, ~In wideband the input data lines (seven for

| the TM and four for the HRPI) are multiplexed together, framed and combined with a

&mall amount of overhead, These two data streams at 85.7 Mbps (one for HRPI and one '
for TM) are inputs toa spacecraft QPSK modulator,

- Data compaction reduces the wideband data rate to 2 value that can be handled by

. a relatively low cost ground ‘station_ _-’rhe data rate selected is exactly one quarter of

‘thé"wi'deband rate, or éppro)cim'ateiy 21. 4 Mbps. Data here includes actual data from t.he.

: instrument plus reamred overhead and frammg.

T.\.J'EL interfaces are defmed ‘as shown in figh,1, P-J_ betweén “the. Angtru-

 ment data hand!ing units and mstruments ‘on-board processor and rnoduhtors Data
and frammcr inform~ation are supplled via the interface w (ith the. instruments, | Overheﬂd
information recuirec to process the data on the ground and to select the compactlon al-—
gorithm is receiveZ from the s'pacecraft on-board processor. The. third interface is the

.w1deband and compzcted data stream to the modulators,

is about one guarter that of the high 'rate:*.(widebaﬁd) data and is referred to as compactedi

/- /-

Pege L. 1.8 1
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REQUIBEHEHT

h 2.1 Data Acquistion and Communications

L2

~h.2.1.2

4,2,1.3
L.2.1.4
- h,2.1.5

- k.2,1.6

k21T

Orbit definition shall be. sufflclently accurate to permit -
orbit predictions 2 weeks in sdvance.

Orbit predlctions shall be suff1c1ent to predict

a. S/C position within 10 xm for 5-band acquisition with

30 ft diameter antennas (1° beamwidth)

b.W;Times of %/C entrance and exit 1n+o and frcm ecllpse

' (spherical, no atmosphere earth and point source sun)
with an accuracy of + 8 sec in time,

e. s/c position within 500 meters 24 hours in sdvance.

Relay real time command date from the Cperations Control
Center {OCC) to the spacecraft at 800-1200 bpe.

Cammand data tr ssion shall have a bit error
rate {BER) < 10

Provide for at least cne cummand opportun;ty of not less than
5 minutes on each orbit

Provide for receipt of a 5/C command me:hory dump
and relay to the OCC within three minutes of the atart

of the dump

Provide the capabllity for receipt of real-tlme S/C telemetry‘

deta at 6:4 Kops for s minimm of one contact/orbit with a

. -minimm contact time of six minutes and relay to the OCC in-

L.2.1.8

regl-time,

Provide for receipt of S/C telemetry datd at 128 Kbps for:

a.. One éontact per orbit with a duration of 6 minutes-

Or

s

b. . One contact perstwo'orbits with a duration of 11 miﬁutes"

L o

M/5.1.1/71

1m/5.1.1/71

M/5.1.2/70

M/5.1.2/71

M/5.1.2/71

. 3/5.1.2/71

{M/5.1.3/71

B M/5.1.3/72

SOURCE

| OPFION

Fege L.0.1-1

~ Revision_

Date =




Page L.2.1-2

 REQUTREMENT SOURCE - OPTION
| Uil

L.2.1.¢ Provide for the relsy of 5/C telemetry data to the OCC as follows: [M/5.1.3/72

a. Five minutes of 12€ Kbps data within 30 minutes of receipt

or
b. Ten minutes of 128 Xbps data within 60 minutes of receipt
- 4,2.1.10 Telemetry acquisition and command opport'tmlty periods musi be M/5.1.3/72

completely overlayping _
4.2.1.11 The telemetry RF link shall provide a BER <10~ M/5.1.3/72
4.2.1.12 Tracking, telemetry, and command support shall be provided for M/5.1.3/72

a minimm period of launch to launch plus one year. Support is

desired fraom launch to launch plus two years.

Revision Date




OPTTON

' REQUIREMERT

.Page‘ b.2.3-1.

Revision

SC0URCE
| | | NESA:
+.2.3 Date Processing 7
4.2.3.1 All products, sta.nda.rd and custom, ‘will be radiometrically A,,’2.1.2/2-3" e e
' corrected - 1
- 4,2,3.2 The standard products requirements are: A/2.1.2/2-3 @eosoe
T ‘ ‘ Reduced
. Geametrically - Geometrically Data.-
R : . Uncorrected > Corrected Options |
B/W Film | X |
Color Film X
High Density Digital x X
Tape (HDDT) . _ o . -
Camputer Campatible X X -
Tape [CCT) ~ ' -
L,2.3.3 ° Custom output products fram the system shall include film Af2,1.,2/2-3 slecas
R products geometrically corrected with custom gemma cepsbility :
and sub-~-ares enlarganent capabllity to specific map scales 1
4.,2,.3.4 - Custom film products are those of gpecific false color mix A/2.1.2/2-3 esese
L,2.3.5 - Custam digital products (CCT output) include sub-area =~ - o af2.1.2/2-3 ‘ 0&**2’
“or swath width reduction, band sequential or band 1nterleaved, ' 1}
" gpecific ba.nds, and reduced resoclution -
L.2.3.6 “uality req_airanents for. the outpuu products are shown in - Af2.1.2/2-3 cloRre
) ;able 2 3 1 .
4.,2.3.7 Processing of the dally ~volume - of data shall be a.ccomp].lshed A/2.1,2/2-5 0 L
: within a 14 hour day : ‘
b.2.3.81 Easic.processing of image data (i.e., geometric correcting, 1 a/2.1.3/2-5 pPDt}Cr
radiometric calibration, etc. ) s"za}.l be performed dlgltally : ' ,
4.,2,3.9 Date products, .and ra.nges are in Table L 2.3-2 A/2.1.3/2-5 Iy
Date




Swath Width

spatial Resolution

Visible
Thermal

tinearity (urad)

Band to Band Registration
Position Accuracy(w/o GCP)**
Position Accuracy(with GCP)**
“helative Radiometric Accuracy

Visible

Tape

Film
Thermal

Tape

Film

GEOMETRICALLY

UNCORRECTED*
™ HRP]
185km 48km
30m 10m
120m .-
0.2 IFOV 0.2 IFOV
0.1 IFOV 0.3 IFOV
+450m +450m
+ 1.6%  + 1.6%
+ 5% + 5%
+ 0K --
+ 3K -

GEOMETRICALLY
CORRECTED"
™ HRPY
185km 48km
0m_ - 10m
120m -
0.2 IFOV 0.2 IFOV
0.1 IFOV 0.3 IFOV
+170m +170m
+ 15m + 15m
+ 1.6% + 1;61
+ 5% + 5%
+ K .-
+ K -

*Includes radiometric correction, earth-rotation correction, 1ine-length

adjustment, correction for earth curvature, and predicted emphemeris.
-+Additioha11y incfudes use of best-fit ephemeris from measured data.

wwGLP = gﬁound control points.

SYSTEM OUTPUT QUALITY REQUIREMENT

TABLE 4.2.3-1

Page 4.2.3-2



o

| o NUMBER OF  NUMBER OF
PRODUCT . DATA VOLWME  DATA USERS = FORMATS

HDOT (uncorrected) \ 1010-101%bits/day - 2 - 10 ==
.‘HDDT (corrected) '1010.1012bits/day 2 - 10 seat
CCT (corrected) 10%-101%4ts/day 10 -100 1 -5
BLACKSWHITE 20 - 200 scenes/ 5 - 50 -3
POS/NEG (1) . day ‘ (3)
BLACKBWHITE e 5-10 EERAE S
PRINTS | | : | (%)
COLOR 10 - 100 scenes/ 2 -20 1.3
POS/NEG (2) . ~ day S (?).
COLOR PRINTS - ",l 2=l 1.3

‘ . S (3)
(1). FIRST GFNERAT[ON Pnonucr _281m (9.0 incn) o
(2) sscoun GENERATION PRODUCT - 241MM (9.5 1nch)
(3) ENLARGEMENT 10 svnunanu MAP SCALES

DATA PRODUCTS AND RANGES

TARIE 4.2.3-2

- Page ’+|2n3-3'



REQUIREMENT SCURCE OPTION
55
L. 2.3 Data Processing (Cont'd)

4,2,3.10 Provide processing of experiment data M/7.1.¢/85

a. 6.4 Kbps telemtry data rate

b. 6.0x 108 bits/day

e¢. 1004 orbital coverage
L,2.3.11 Accept investigator's data base on formatted magnetic tapes - M/7.1.4/85
4,2,3.12 Provide quick-lock data processing to 10 principal investigators M/7.1.e/85

on & daily basis

Page 4,2, 3-b Revision Date




SOURCE .0 -
| | T s [l
h2313 Input Dats Ioad o - . " AH/-/- ok qu oL
| " The input to the CDPF consists of digital data as "zfecorded | by : i RS
rhigh speed instrumentation tape recordcrs. The range dfinput da:z.a: to beconéidefed by ? B E
~ each of the hardware conﬁguranons ist ‘ ‘ ' ‘ .‘: : i :
vsiem ‘ — — ‘ ; ;i- | }
ER . Minimum h Baseline Expanded i‘ ' ' ; ’
- PT™ 20 scenes*/day 90 scenes/day ' § i
'3.3x1010 bits/day | 1.5x101) bits/day i
- [T and| 20 scenes/day | 90 scencs/day ' 400 scenes/day -
HRPI® - 3. 3.1:10m bAits/day'-r 1.._5::1011 bits/day 6. ?:-cl(}n bits/day | }
. i Lo
. *TM scenc: 6168 x 6163 7-bit pixcls x 6% bands = 1.664 x ‘l'Og,bits/scené. ‘ ; i i , |
- - *HRPI scene: 3200 x 12333 7-bit pixel‘s x4 bands = 1 105 x 1()9 bits/sééne. I
_“*To a first-order appro‘amatlon thc pr()cecsmor reqmrements for the '1"\1 [ i !
and HRPI are smnl’u‘. ‘ : ‘ : | | i ;
L2 3 1l: Quantlty of Data Processed: and Archived . AR/-/- 'o:v I
' ' The percentage of the total data input from the above table which 1 | % i
are to be processed and archived at each st.age is: ! P
- S
_'Px.fOCESsing'Stag“je.'r € Data P'rocessed "; Arc_hi\'ed _'Inter_hal' Purge - ; %
: | BTN : | (onths) - | e
Raw Input Data ~ R 100 2 ‘ ' | :
. 100 100 602 AR ERRNNEE
1 50,100 | 50,100 3,6, 12 N = 3 E ]
m . 20,50, 100 | 50,100 3,6,12 : ! RN ‘ ; l
Page  L,2.3+5 “hevision 7 ;I-aﬁéI T




SOURCE

REQUIREMENT OPTION ;
" ' 1eBpis A w0 el
.The Stage II and Stage III processing are not necessarily mutually — T %
exclusive. The Stage [I and Stage III proces'sing loads should be considered additive : i g l
as long as their sum- does not exceed 100 percent; above this point Stage Il processing ! 1 S
1 .
replaces Stage II processing. Thus when Stage Il processing is 50 percent only the ' Pl
. : i ; i
Stage Il processing option of 50 percent should be considered. i 1 !
? i
a po
ARRINEES
i '
R 1 |
il R E i
NI
U
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RN
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i
Lt
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i
i al
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SOURCE 7 OP'“IGK

B | | | |aleshisafac
1| b.2.3.35 Gutput Products | e .. Ir it
- The following figure shows the requirement for output (mer) : !
products at 3 points: | -

— PHCTO
MIT
| I L mired

it

AR res

,:;T.:_..F:.__‘ "mr-
77 Puste
Otigetrrc . .
ﬂc{k:};l‘nﬁ . .
Toare LR STALE A2 wragE
Adcwud - T k—: r— e e cvme RRBT
T : el W T e

Throughput Model.

~ The HDDT (High Density Digital Tape) refers to any very high density tape

(> 10,000 bpi) na‘directly'rcadabie {without special interface hardware) by a compt‘lter.-‘

The CCT (Comput'e'r-'Compatibl'e Tape) refers to other mégﬁeﬁc tapes with density

< 10,000 bp1 that are directly readable by computers. -The photo products consist -

e b+ s s+ == A e s

PRSI

|
P
- of B&W film (posxlue and newatne), B&W prints, color f11m (positive and nefrauve) 'I ‘
" and color prmts. The B&W and color filln are to be 241mm. (9.5 inch). The B&W : i
. : ! i
-film is to beaﬁrst generation product i.e., produced d1rect1;, from the digital data ; i I
. _ L
through, for e\:ample a laser beam recorder. The color ﬁlm is to be a second |
‘ - N
- .generation product; i.e. produced from B&W film, I tr
e
SEEENES
S fr 2_6 : K

Pege 4.2,3-7
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REQUIREMENT

reduced resolution.

Figure.

Not shown in‘.:f‘igure

are

custom products.

Table - shows the range of data products te be considered.

Custom photo products
fnclude special gamma correction, special sub-area enlargement to specific map
scales and special false color mix. Custom digital products relate only to CCT and
include partial scenes (sub-area or swath width reduction), special format and
Initially, as a first order approximation, assume these custom

products to require the same processing required by other products identified in tne

SCURCE

Product (Each Diftorent)| of Each o~ | Receiving | Nomoer Formats:=:
HDDT* 2,20,200 . 1 2=-20 L
CCT (6250 bpi) 2,10 5 10-50 5
CCT (1600 bpi) 1,10 10 20-100 5
B&W Film 20, 200 1 §-50 2
Color Film | 10,1900 i 2-20 3
Prints (B&W and Color) Existing ERTS Photolab 2-20 3

bits per HDDT.

**Does not include archive requircments.
***Formats for tape are discussed separately.
~at 1:105 scale and multiple scenes at increased scale,

Table ~

User Data Products,

«Distributed among Stafres I, 11 and I, Assume a mix of packing densities to equal
total specified. The number of HDDTs specified is based on packing roughly 101¢

Formats for photo included full scenes

H
|I
P
£
gl
t
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B

o w———————
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4.2,3.16  Throughput Delay

“Each CDPF hardware configuration should be sized to handle the required data

load in a standard 16-hour day, . This implies a 24-hour turnaround for most standing

~orders. Also assume up to 10 percent demand for retrcspectwe orders for data
‘ p:reviously archived included as part of the load deﬁned m(Table) para. 4.2. s, 14

ce T.2 ..-3.-9

Revision 7
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o . HEQUIREMENT " SOURCE . . OPTIGN
"*-__2-14 Data User Services = D LESL
k.2.b.l Low Cost Sround System (LCGS) (rs 9) '
. %.2.4.1.1 The LCSS will accept direct readout of selected TH oi‘ HRPT data A/2 1.5/2:6 gee
%.2.4.1.2 Basic capa.bi__itles of- LCGS are to display image data a.nd produce A/Z 1.5/2-6 sles
' photo products . o
L.2.5.1.3 additional capabihtles electable at user option,‘a;re data A/2.1.5/26 .
‘ C formatting and editing, computer aided analysis - : . ' '
: l*-.a-h-l"-l‘ Az 8 means of limiting quartities of data transmitted to LCGS EOS 'A/2.1;5/2-6} s 6.
: on-board editing may be considered in the form of limited area :
coverage, restricted nmnber of channels or lower spatia.l
resolution, :
Page L.2.4-1 Revision Date




___ FBQUIREMENT

SOURCE

L.k, 3+ Transportatiom & Handling

k. h 4 1A shipping coutainer shall be provided to transport the L

1+.L'._l, 2

b3

s/c horizontally to the launch site

Shipping containers shall be provided for each of t.he three
- §/C assemblies: - Instrument, S/S Modules, & Orbit Adjust/ :

Transfer Assembly, ‘since spares will be ahi}rped maependently ;
- to the Ja.tmch slte ‘

Provide fm: a canstant positive nitrogen purge within the "
ingtmiment howain.g far ccmtanim.tim cmtrol dm'ing
‘trmportation.

<3

"l cAC

VK/‘- /1

313
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